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SEVENTH ANNUAL REPORT 


Quebec Society for the Protection of Plants 
from Insects and Fungous Diseases 


1914-1915. 


To the Honourable J. E. Caron, M.P.P., 
Minister of Agriculture, 
Quebec. 


Sir :— 


I have the honour to present herewith the Seventh Annual Report 
of the Quebec Society for the Protection of Plants from Insects and Fun- 
gous Diseases, containing proceedings of the winter meeting of the Society, 
which was held at Macdonald College, Ste. Anne de Bellevue, Que., on - 
the 11th of March, 1915. 


Included are the papers that were read, and the reports of the officers 
-of the Society. 


I have the honour to be, 
Sir, 
Your obedient servant, 


J. M. SWAINE, 


Secretary-Treasurer. 


Ottawa, 
1915. 
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SEVENTH ANNUAL REPORT OF THE QUEBEC SOCIETY FOR 
THE PROTECTION OF PLANTS 


Report of the Winter Meeting 


The Seventh Annual Meeting of the Quebec Society for the Protection 
of Plants was held at Macdonald College on March 11th, 1915. The 
opening business meeting was called to order by the president, Professor 
Lochhead, at 2 p.m. There were present Professor Lochhead, Macdonald 
College; Father Leopold, La Trappe; J. C. Chapais, St. Denis-en-Bas, Que. ; 
Professor W. P. Fraser, Macdonald College; P. I. Bryce, Macdonald Col- 
lege; E. M. DuPorte, Macdonald College; Revs. Fontanel and Sousie, St. 
Mary’s College, Montreal; Revs. Keating and Corcoran, Loyola College, 
Montreal; Professor Adams, and Messrs. Strickland and Chrystal of Ottawa. 


The minutes of the last meeting as published in the Sixth Annual 
Report were read and approved. 


Letters of regret for inability to attend the meeting were read from 
J. M. Swaine, Secretary-Treasurer;’ Dr: C. G. Hewitt, Dr.’Fyles, H. T. 
Gussow, Dr. R. Campbell; Rev. Abbé Huard, G. C. Piché, 


In the absence of the Treasurer the President presented the financial 
statement for the year, which was accepted. 


The President reported on the progress since the last meeting of the 
scheme for the publication of a new Flora of the Province of Quebec. He 
stated that Brother Victorin was prepared under certain conditions to un- 
dertake the systematic work in connection with it. The illness of Professor 
Lloyd will delay the section which he intended to undertake, but other 
members were prepared to undertake work in connection with. the prepara- 
tion of the new work. Mr. Chapais brought in a resolution, seconded by 
Father Leopold, that the Minister of Agriculture, Quebec, be asked ‘to 
translate and publish the ‘“‘Synopsis of Economic Entomology,’’ prepared 
by the President, for use in the Normal Schools, Agricultural Schools and 
other Colleges in the Province. 


The President also reported that a List of Diptera of the Province of 
Quebec would be ready for publication in the next report. 


It was also resolved that the usual grant be made available from the 
Society’s funds for expenses in connection with special investigations in 
insects and fungous diseases in this Province, and for any expenses in con- 
nection with the preparation of the list of insects. ; 
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The following officers were elected for the ensuing year :— 


PRESIDENT—Professor Lochhead, Macdonald College. 


VICE-PRESIDENT—M. Auguste Dupuis, Director of Fruit Experiment 
Station, Village des Aulnaies, Que. 


SECRETARY- TREASURER—J. M. Swaine, Assistant Entomologist for Forest 
Insects, Ottawa. 
CURATOR AND LIBRARIAN—P. I. Bryce, Assistant in Biology, Macdonald 
College. $ 
Directors—Rev. Dr. Thos. Fyles, Ottawa. 
Rev. Father Leopold, La Trappe. 
Rev. Brother Victorin, Longueuil. 
A. F. Winn, Esq., Montreal. 
Prof. Fontanel, St. Mary’s College, Montreal. 
Rev. Abbé Huard, Provincial Entomologist, Quebec. 
G. Chagnon, Esq., Montreal. 
Dr. Hamilton, Macdonald College. 
Aupitors— E. M. DuPorte, Macdonald College. 
Dr. Hamilton, Macdonald College. 
DELEGATE TO THE ROYAL SOCIETY OF CANADA—Professor Lochhead, Mac- 
donald College. 


DELEGATES TO THE ONTARIO ENTOMOLOGICAL SOCIETY—Mr. Chapais, St. 
Denis-en-Bas, Que. 
Rev. Father Leopold, La Trappe, Que. 
A. F. Winn, Esq., Montreal. 


The following Resolutions were passed after careful discussion :— 


Resolution I. 


WHEREAS the Woolly Aphis is an insect widely distributed through the 
Province of Quebec; WHEREAS the aforesaid insect is not considered a 
noxious pest by our fruit-growers and entomologists; AND WHEREAS in 
Ontario and many of the States nurseries are not inspected for Woolly 
Aphis :— 

It 1s RECOMMENDED that the Provincial inspector do not strictly en- 
force the Noxious Pests Act with regard to the Woolly Aphis in nurseries, 
and that he furnish a certificate permitting the shipment of nursery stock 
free from Woolly Aphis even where a few trees are found infested in a 
nursery. 3 
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Resolution II. 


The Society very respectfully recommends to the Honourable Minister 
of Agriculture that before drafting legislation relative to the prevention 
or control of insects or fungous diseases, the Provincial Entomologist give 
a hearing to a Committee named by this Society. 


GENERAL SESSION 


The General Session of the Seventh Annual Meeting of the Quebec 
Society for the Protection of Plants was the most successful in its history. 
The addresses given were full of interest, and contained much valuable 
information on the control of injurious insects, plant diseases and weeds. 
The following persons were present: J. C. Chapais, St. Denis-en-bas, 
Father Leopold, Bro. Benjamin and eight senior students of the Oka 
Agricultural Institute; Revs. Fontanel and Sousie of the Marie College; 
Revs. Keating and Corcoran of Loyla College, Montreal; Professor Crosby 
of Cornell University; Professor Adams, and Messrs. Strickland and Chrys- 
tal of Ottawa; A. F. Wynn and G. A. Moore of Montreal; Dr. Harrison, 
Professors Lochhead, Bunting, Murray and Fraser; Messrs. P. I. Bryce, 
A. C. Gorham, E. M. DuPorte, and many students of Macdonald College. 

Letters of regret at inability to attend the meeting were received from 
Rev. Abbé Huard of Quebec, Dr. R. Campbell of Montreal, Dr. C. G. 
Hewitt, A. Gibson, J. M. Swaine, Rev. Dr. Fyles and H. T. Gussow of 
Ottawa, and G. C. Piché of Quebec. 


Papers and Addresses. 


Mr. J}. C. Chapais read a report as delegate from the Society to the 
Annual Meeting of the Ontario Entomological Society in Toronto last 
November. He also read an interesting paper on A phrophora spumaria, 
the common spittle insect which forms the common frothy spittle mass on 
grass in meadows, describing its life-history and habits. 

Mr. DuPorte read an interesting paper prepared by Brother Victorin 
of Longueuil College on ‘‘Some Silent Invaders of our Fields,” in which a 
warning was given regarding some weeds that were entering the Province, 
and were likely to become serious pests if timely action were not taken. 

Mr. Strickland of the Entomological Branch, Ottawa, gave a valuable 
address with lantern slides on the Inspection and other work carried on 
by the Branch against the Brown-tail Moth in New,Brunswick and Nova 
Scotia. 

Father Leopold read a most interesting paper on the Woolly Aphis 
in the Province of Quebec in which he showed clearly that while this insect 
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was present in the Province, its work was not severe, and that a strict en- 
forcement of the Noxious Pests Act was neither necessary nor in the best 
interests of the fruit-grower. In other provinces and States orchards and 
nurseries were not inspected for the Woolly Aphis. Professors Crosby of 
Cornell, and Lochhead and Bunting of Macdonald agreed with the views 
held by Father Leopold, and a resolution was passed by the Society asking 
the Minister of Agriculture to allow the shipment of nursery stock free 
from woolly aphis from nurseries where it is found that only a few trees are 
infested. 

Mr. Chrystal of the Entomological Branch, Ottawa, gave an excellent 
address, illustrated with lantern views, on the Ravages of Insects in Stanley 
Park, Vancouver, with suggestions for their control. 


Professor John Adams, Assistant Dominion Botanist, C.E.F. Ottawa, 
read an interesting paper on ‘“‘The Medicinal Plants of Quebec”’ in which 
he gave a list of such plants and outlined proper methods of gathering and 
curing them. He showed that with proper attention a profitable industry 
might be established. 


Professor Adams also read a paper prepared by Mr. H. T. Gussow, 
Dominion Botanist, on ‘‘Potato Diseases.’ A description of the chief 
diseases was given, with the best methods for their control. 


In his presidential address Professor Lochhead discussed ‘‘The Web 
of Life’’ in which he tried to show that all Nature is full of inter-relations, 
forming a series of linkages so that one form is dependent upon others. 
Disturbances of any part of this web arelikely to be followed by disturbances 
in other parts, Many examples were given of these inter-relations in Nature, 
and their economic importance to man. 


Professor Crosby of Cornell University gave a most valuable illustrated 
address on ‘‘Some Successes and Failures in Controlling Insects.’ He 
confined his remarks mainly to his experimental spraying operations in 
1913 and 1914 against Leaf-rollers, Codling Worms, and Red Bugs in the 
orchards of New York State. He showed the possibilities of the dust- 
spray in dealing with the first two insects. He thought the dust-spray 
would soon become a valuable auxiliary to the liquid spray in the control 
of orchard pests. 

On account of lack of time a paper by Mr. DuPorte on “The Parasites 
of the Bud Moth,” one by Mr. Bryce on ‘‘ Immunity of Orchard Trees from 
Disease,’’ one by Professor Fraser on ‘‘Cereal Rusts’’ and one by A. F. 
Winn on ‘Books about Butterflies’? were read by title only. They will 
appear, however, in the forthcoming Annual Report of the Society. 
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PRESIDENT’S ADDRESS. 
W. Lochhead, Macdonald College. 


Gentlemen ,— 


Our Society, founded seven years ago for the express purpose of pre- 
venting the large losses incurred every year by our cultivated plants through 
attacks by insects and fungous diseases, has become, I believe, a permanent 
organization of the Province of Quebec, largely on account of the good 
work that has been done. It is essentially a provincial society, comprising 
both French and English speaking active members, and supported by a 
liberal grant from the provincial Department of Agriculture. While our 
actual membership is not as large as we would wish yet we are pleased to 
know that the accomplished work, represented by our Annual Reports of 
which six have already been published, has been appreciated by the officials 
of the Department and by others whose opinions we value. A recent num- 
ber of ‘“‘Science’’ contained a very flattering review of our Sixth Report, 
and congratulated the Society on the practical nature of the articles pub- 
lished. 


Our good friend Mr. Chapais, whose presence, interest and opinions 
we highly appreciate, has been good enough to publish a valuable and timely 
article in both editions of the Journal of Agriculture commending the 
Society to the people of Quebec, and inviting all persons interested in the 
work of the Society to become members. I have already received several 
letters from teachers and professors expressing approval of the Society 
and a desire to become members. This is all very encouraging. Our 
Reports are bringing together in available form year by year a large amount 
of most valuable information for present and future workers in this Prov- 
ince. Our earnest desire is to help the agricultural interests of the Prov- 
ince, and in no better way can help be given than by the publication of 
facts and data regarding the distribution of plant pests, their range of ac- 
tivity, and the latest information as to their control. A series of Reports 
such as ours will, therefore, in my estimation be of great service in furthering 
the best interests of agriculture. 


Patriotism and Production. 


At this crisis of our Country’s history when all eyes are focussed on the 
gigantic struggle taking place in Europe, where the nations engaged are 
straining every nerve to ensure victory, it is becoming more apparent 


14 


every day that the matter of food supplies will play a prominent part in 
bringing the war to an early close. The nations at war require food sup- 
plies, and will continue to require them for many years on account of the 
enormous number of agricultural labourers who have gone to the fighting 
zones. Canada can do a great service to the Empire by increasing both 
the areas devoted to the production of grain and the quantity of livestock. 
While the present campaign—Patriotism and Production—will no doubt 
result in stimulating farm production along every line there is a special 
need for a strong movement to protect the crops grown from insects and 
plant diseases. When it is realized that on an average one-tenth to one- 
fifth of our farm crops is lost every year, by such agencies it is clear that if 
the farmers would put into practice the methods which Societies such as 
ours advocate, the net increase of crop yield would be millions of bushels. 
There is no more feasible method of increasing production than the pre- 
vention of losses. While, therefore, we give attention to increased acreage, 
we should not forget to use all the means in our power to keep the insects 
and fungous diseases in check. 


Some Important Insecticides. 


During the past season certain insect outbreaks of a threatening nature 
occurred in the Province. I refer to the Army-Worm which did consider- 
able damage in Pontiac and Portneuf counties. Fortunately the outbreak 
was observed early, and preventive measures were taken. In connection 
with the control of this pest in Ontario it was found that where the poison 
bran-molasses bait was used, the addition of lemon juice increased its 
attractiveness for the army-worms, with corresponding greater mortality 
of the insects. As the poison bait is generally recognised as the best method 
of preventing attacks of cutworms in spring the addition of lemon juice is 
strongly advised. 


Again, in the case of onion maggots the usual treatment has been di- 
rected against the egg and the maggot, but recent experiments carried out 
in Wisconsin reveal the fact that a poison bait spray is effective against 
the adult fly from the time it emerges until it lays its eggs, a period of 10 
to 14 days. The poison bait spray used was composed of five grains of 
sodium arsenite dissolved in a gallon of boiling water with which.is thor- 
oughly mixed a pint of New Orleans molasses. This bait is applied as a 
coarse spray of large drops once a week in strips across the onion field 
throughout the summer. 


Some Recent Publications. 


The past year has been fruitful as to the number of important publi- 
cations issued. First and foremost from our standpoint is the ‘‘ Manual of 
Fruit Insects’’ prepared by Slingerland and Crosby and published by the 
Macmillan Company. This valuable work is a most comprehensive 
treatise on fruit insects, and makes available to students and the general 
reader the large number of observations and experiments carried on by 
many workers in recent years. Second, we welcome the ‘Handbook of 
Medical Entomology”’ prepared by Doctors Riley and Johanssen, also of 
Cornell, and published by the Comstock Publishing Company. The im- 
portance of insects as carriers of disease is becoming better recognized, and 
this recent publication places the latest information at the disposal of the 
public. The third publication is ‘“‘Injurious Insects to the Household”’ 
by G. W. Herrick, published by the Macmillan Company. The fourth 
work is the “Manual of Weeds”’ by Miss Ada Georgia, published by the 
Macmillan Company. This book is a fairly complete treatise on weeds 
and furnishes much interesting and valuable information in a very readable 
form. The illustrations are excellent. 
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THE WEB OF LIFE. 
Prof. W. Lochhead, Macdonald College. 


Perhaps no idea is so full of. practical importance to man as the one 
elaborated by Charles Darwin under the general name of Inter-relations in 
Nature. By a number of examples Darwin showed clearly that all Nature 
is a vast system of linkages, one part dependent upon another in an intricate 
web of life. His most familiar example is perhaps the relation between 
cats and clover, where clover depends upon bumble bees for the production 
of seed, and bees are destroyed by field mice and the mice are kept in check 
by cats. So the story runs: the more cats the fewer field mice, a larger 
number of bees, a larger crop of clover seed. 


‘‘Web of Life.” 


Again, Darwin’s masterly work on Earthworms made clear that they 
are most important agents in maintaining the fertility of the soil and 
therefore the bread supply of the world. He showed that there often are 
50,000 (and there may be 500,000) earthworms in an acre (England), that 
they often pass ten tons of soil per acre per annum through their bodies; 
and that they often cover the surface at the rate of three inches in fifteen 
years. 


Since Darwin’s time the number of examples of inter-relations has been 
greatly extended through the observations of thousands of investigators. 
In our boyhood days we were accustomed to rhyme the chain of events in 
the House that Jack Built, which ends with ‘This is the cat that killed 
the rat that ate the malt that lay in the house that Jack built.” In Nature 
many such chains have been unravelled binding animal with animal and 
animals with plants and these again with the inorganic world. Man eats 
the’ fishes that eat crustacea that eat infusoria that eat bacteria that feed 
on decaying organic matter in some pond. 


The metaphor ‘‘ Web of Life’? may be used in two ways. “On the one 
hand, Nature has a woven pattern which Science seeks to read, each science 
following the threads of a particular colour. There is a warp and a woof 
with interlinking and ramifying. We can never tell where a thread will 
lead to. If one be pulled out many are loosened. 


The ‘Web of Life’’ suggests also the web of a spider, often an’intricate 
system with part delicately bound to part so that the whole system is made 


ah 


one. So in the substantial fabric of the world part is bound to part. In 
wind and weather, or in the business of our life, we are daily made aware of 
results whose first conditions are very remote; and chains of influence, 
not difficult to demonstrate, link man to beast and flower to insect. The 
more we know of our surroundings the more we realize that Nature isa 
vast system of linkages, that isolation is impossible.” 


The Balance of Nature. 


Nature has evolved not as independent but often as closely dependent 
organisms. The well-being of one set is frequently related in many ways 
to other sets, and no creature can be said to live unto itself. Insects and 
plants, for example, have been for long ages mutually adapting themselves 
one to the other, the plant to the insect and the insect to the plant. We 
all know how birds keep down insects and many rodents; in fact, an ap- 
proximate equilibrium has been established between them. Any disturb- 
ance or sudden reduction in the numbers of the birds of a region is sure 
to disturb the equilibrium or balance in the insect world and cause much 
loss to the crops upon which the insects feed. 


Moreover, the number of carnivorous animals bears a definite propor- 
tion to the herbivorous animals upon which they feed, the herbivorous 
animals to the plants, the plants to insect visitors, etc., In this web of 
Nature we may note that the animals preyed upon are more prolific than 
the predaceous forms. ‘Small rodents tend to be much more prolific 
than carnivores. The primary reason for this is probably that less in- 
dividuated types tend to be more prolific.’’-—(Thomson). 


Drs. Russell and Hutchison of the Rothamsted Station have shown 
that fertility of the soil depends upon the number of certain protozoa in 
the soil. These feed upon the bacteria which work up available plant food 
and if they are reduced in numbers the bacteria multiply and perform their 
their beneficent mission. 


Sometimes man interferes with the balance of Nature and serious con- 
sequences follow. Rats became a great plague in Jamaica and to offset 
them the mongoose, a weasel-like animal, was introduced. The mongoose 
made short work of the rats, but it turned its attention to useful animals 
such as poultry, ground-birds and insect-eating lizards and snakes. As a 
result injurious insects and ticks have increased greatly, and both plants 
and animals have suffered much injury. 


The English sparrow was introduced into America about 1860, and 
soon increased and spread rapidly. It is blamed not only for driving 
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away useful birds, but also for causing blackhead or coccidiosis disease of 
poultry. Coccidia are found in large numbers in the intestine of the spar- 
row, but do little harm. When transferred to poultry, however, they cause 
serious trouble. 


Organic and Inorganic Nature. 


It is a fundamental fact of life that animals are dependent mainly 
upon green plants for their food-supply. Green plants are the only or- 
ganisms that can manufacture organic substances out of simple inorganic 
materials such as water, carbon dioxide and soil salts. Green plants are 
therefore, the makers of the world’s food substances, and any factor that 
interferes with the growth of such plants decreases the amount of food 
available for the support of animals. An instructive example of this re- 
lationship is given by Dr. E. J. Allen in his interesting observations on the 
correlation between catches of mackerel and the amount of sunlight. “‘The 
more sunshine in May, the more mackerel at Billingsgate.’’ He shows that 
the number of mackerel taken in May is related to the amount of copepod 
plankton upon which the mackerel feed. Again, the copepods feed largely 
upon minute vegetable organisms such as diatoms in the plankton, and 
these depend for their production to a large extent upon the amount of 
sunshine available. Here it may be said that all fish is diatom. 


When animals and plants die or when animals eat plants minute but 
beneficent organisms tear the tissues apart and cause disintegration. The 
highly complex substances are resolved into simpler ones, and finally into 
water, carbonic acid and mineral salts. Thus is the available supply of 
food material of the world maintained; the soil would soon become depleted 
if the materials were kept long locked up in the bodies of dead animals and 
plants. The delicacy of the adjustment between the organic and the in- 
organic may be illustrated by the fern growing in a sealed bottle in the 
museum or store room of the Rothamsted Experiment Station at Har- 
penden, England. Visitors to that celebrated Agricultural Station will 
probably be shown a sealed gallon bottle in which a fern is growing on a 
sample of soil, collected and stored in 1874—forty years ago. A few years 
after the sample was stored a fern plant was observed growing on the soil. 
Although the bottle is doubly sealed the fern plant continues to grow slowly. 
No air can enter or leave the bottle which stands on a shelf in a room lighted 
from the roof, and the direct sunlight it receives lasts only for a few hours 
on summer days. Given moisture and humus in the stored soil, the changes 
constitute almost a balance—the oxygen needed for respiration being pro- 
vided by the few hours of photosynthesis, and the carbon dioxide required 
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for photosynthesis being provided by respiration and the slow decay of the 
organic matter in the humus. 


Insects and Plants. 


We are all familiar with the enormous losses produced every year by 
the action of insects and fungous diseases on our cultivated crops. But 
we should not fail to look at the other side of the shield, and ascertain how 
many plants are dependent upon insects for their fertilisation and the pro- 
duction of seed. In previous reports I have discussed this aspect in the 
articles entitled ‘‘Adaptations between Plants and Insects (Third Report 
pp. 43-45) and “Bees as Friends of the Agriculturist’’ (Fourth Report, pp. 
71-95) and to those articles I beg to refer you for further details. To Dar- 
win again are we specially indebted for his valuable researches in cross-and 
self-fertilisation among plants. Let one example here suffice. He planted 
14 seeds of cross-fertilised seeds of pansy and an equal number of self-fer- 
tilized seeds. He found the average height of the plants arising from the 
cross-fertilised seeds to be 5.58 inches, that from the self-fertilised seeds 
2.37 inches. Next year the cross-fertilised plants produced 167 pods, the 
self-fertilised plants produced 17 pods. In the year following the area 
covered by the cross-fertilised plants was about nine times as large as that 
covered by the self-fertilised plants. 


During the ensuing winter which was severe, all self-fertilised plants were 
killed while the cross-fertilised plants survived and grew vigorously. Again, 
seeds from cross-fertilised flowers or plants that came from self-fertilised 
flowers, and seeds from cross-fertilised flowers or plants that came from cross- 
fertilised flowers were planted. The average height of six plants from the first 
set was 10.31 inches, that from the second set 12.56 inches. 


With regard to red clover Darwin wrote:—‘‘I have also found that the 
visits of bees are necessary for the fertilisation of some kinds of clover— 
—thus, 100 heads of red clover (Trifolium pratense) produced 27,000 seeds, 
but the same number of protected heads produced not a single seed.” 


Insects and Disease. 


In my paper in last year’s report on “Insects and Disease”’ reference was 
made to the important part played by insects in the spread of many diseases. 
The Anopheles mosquito carries malarial organisms, the Stegomyia mosquito 
carries the yellow-fever organism, the house-fly tuberculosis, typhoid fever 
and other ailments, the stable-fly infantile paralysis, tsetse flies the terrible 
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sleeping sickness of Central Africa, rat-fleas plague, lice typhus fever, etc., 
etc. There is no longer any doubt as to the inter-relationships that exist in 
this part of the web of life. 


Again, fishes furnish another link in the chain connecting mosquitoes 
and malaria. As is well known certain fishes feed upon mosquito larvae, 
and in many districts are undoubtedly instrumental in regulating the amount 
of malaria. It is believed that the presence of the small fish called “‘ Millions”’ 
in Barbados is the reason why that Island is so free from malaria. 


Insects and Birds. 


Facts which convince even the most sceptical are accumulating regard- 
ing the valuable rdle played by birds in the control of noxious insects. 
Studies of bird diets prove conclusively that the majority of our common 
birds feed mainly upon insects. Forbes of Illinois states after a careful 
study of the contents of the stomachs of birds that about two-thirds of 
the food of birds consists of insects. Well-informed writers tell us that with- 
out birds the earth would be uninhabitable after six years, and yet man in 
his ignorance is constantly destroying these valuable friends, simply because 
he finds that they levy an insignificant toll on his fruits and grains. It is 
possible that we would be better off if certain birds were greatly reduced 
in numbers, but of this we are not absolutely certain, for the web of life 


is most complex, and no person knows how far-reaching the results would 
be. 


Aside from the fact that birds aid very materially in reducing the num- 
bers of insects when they come as scourges, it is very important to remember 
that birds nip many incipient scourges in the bud. Their mobility and varied 
character and habits enable them to move rapidly from place to place and 
thus maintain the balance of nature which man is always tending to upset. 


Even in wild nature the balance is never quite complete; at best the equili- 
brium is unstable. 


“Tt is very interesting that the two great classes of successful fliers 
should be, in the wide economics of Nature, fitted against one another, 
wings against wings, freeman against freeman, invertebrate against ver- 
tebrate, ‘‘little brain’? against ‘‘big brain,’’ ‘“‘instinct’’ against “‘intelli- 
gence.’ Practically this is the most important conflict of classes that the 
world knows.’’—(Thomson). 
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Parasitic Insects. 


The role of parasitic insects in the control of injurious forms is better 
understood today than ever before, but here again the web is very complex 
on account of the presence of secondary and tertiary forms. Man is begin- 
ning to utilise parasitic insects in controlling some of the serious pests 
(See my article on “‘ Parasitic Insects’’ in the Fifth Report). It is probable, 
however, that man will never have full control of parasitic forms. Their 
influence will appear without any effort on his part. Army worm and tent 
caterpillar scourges come and go, but we are to a large extent ignorant of 
the real causes of their fluctuations. To what extent climatic conditions 
and parasites are responsible for the oscillations in their numbers we are 
not certain. We cannot yet predict the time of recurrence of army worm 
visitations. Possibly other and unknown factors are partly responsible 
for their appearance. The time is still far distant when we will be able to 
suppress insect outbreaks by having on hand a supply of parasitic forms 
ready to be liberated at the proper time. 


The Web of Life. 


Only a few of the threads of the intricate web of life have been touched 
in this short discussion. Examples may be found everywhere about us in 
nature. 

Sir Ray Lankester gives an illuminating classification of the economic 
relations between animals and man as follows:— 

A. Those animals captured or slaughtered for food and other products. 

B. Those bred or cultivated for food and other products. 

C. Those promoting operations of civilised man, but not by being 
killed, captured or trained—scavengers, burying beetles, earth- 
worms, pollinating insects. 

D. Those causing bodily injury, death, disease, e.g., lions, wolves, 
snakes, stinging insects, germ-carriers, parasites, worms, etc. 

E. Those injuring man’s domestic animals, cultivated plants, or wild 
forms important to him—e.g., as in D, but also injurious in- 
sects, voles, etc. 

F. Those injurious to man’s worked-up products of art and industry, 
such as buildings, furniture, books, clothes, foods and stores. 

G. Those beneficial in checking the increase of D,E,F., e.g., certain 
carnivorous and insectivorous birds, reptiles and amphibians; 
some parasitic and predaceous insects. 
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He who studies attentively any common plant or animal may form a 
conception, often an imperfect one, of the widely extending lines and cross 
lines of inter-relationships with other plants and animals. The work of 
science is to classify and describe these inter-relations, and in this line much 
progress has been made since Darwin’s day. The economic entomologist and 
botanist, who are specially interested in the control of injurious insects 
and plants, must keep constantly in view this idea of relationships in Nature 
if they would deal successfully with the problems confronting them. 


At the recent meeting of the American Association of Economic Ento- 
mologists at Philadelphia many prominent leaders emphasized the necessity 
for a more thorough biological study of all injurious forms. In other words, 
more attention should be given to oecologic or bionomic relations; that is, 
to the study of the Web of Life. 


A knowledge of inter-relations, even in departments not usually con- 
sidered in close alliance, is often essential in unravelling the intricate pattern 
of life’s web. 


‘All fields are but perfectly fitted portions of a cosmic whole, and that, 
as the botanist and the astronomer in particular must come to know— 


“Thou canst not stir a flower 
Without troubling a star.” 


“Over a ploughed field in the summer morning we see the spider-webs 
in thousands, glistening with dew-drops, and this is an emblem of the in- 
tricacy of the threads in the web of life—to be seen more and more as our 
eyes grow clear. Or, is not the face of Nature like the surface of a gentle 
stream, where hundreds of dimpling circles touch and influence one another 
in an intricate complexity of action and reaction beyond the ken of the 
wisest?’’—(Thomson). 


To Prof. J. Arthur Thomson of Aberdeen I am much indebted for many 
fine illustrations of the Web of Life. ‘‘The Study of Animal Life,” ‘ Dar- 
winism and Human Life,’’ and ‘‘The Wonder of Life’’ are books which will 
hold the interest of every student of Nature. No clearer exposition of those 
phases of life which fall under the general titles of Struggle for Existence 
and the Web of Life can be found anywhere else in the English language. 
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SOME SUCCESSES AND FAILURES IN CONTROLLING 
INSECTS IN 1914 


By C. R. Crosby, Cornell University 
(ABSTRACT) 


The season of 1914 was an interesting one for the Entomologists of 
New York. Severe outbreaks of army worms and grass-hoppers occurred 
in many parts of the State. The fruit-tree leaf-roller, the green fruit-worms, 
the green and rosy aphis and apple’ red bugs have been very abundant in ~ 
the orchards of the State and in many places have caused severe injury. 


In this paper I shall discuss only two of these pests, the fruit-tree leaf- 
roller and the apple red bugs. In addition, I shall attempt to give an account 
of a series of experiments conducted to determine the effectiveness, cost, 
and general practicability of the dusting method of applying insecticides 
and fungicides to apple trees. 


The Fruit-Tree Leaf-Roller. 
Archips argyrospila Walker. 

The fruit-tree leaf-roller has been a serious enemy of the apple 
for some years in the orchards of Colorado and Missouri. The insect has 
been found in New York State since 1874 but it was not until 1911 that it 
became a serious pest. During the spring of that year, the insects appeared 
in large numbers in the orchards of Genesee County and caused great loss 
to the crop. Since that time it has been gradually increasing in importance 
until during the past year it caused more or less injury in most orchards 
throughout the apple growing sections and was very injurious in a few 
widely separated localities. ; 

The insect hibernates in the egg stage. The eggs are attached to the 
twigs and smaller branches in small, oval, flat greyish patches about one-quar- 
ter of an inch in diameter. The number of eggs in each mass varies consider- 
ably but the average is about 105. Each mass is covered with a smooth 
varnish-like substance impervious to the lime-sulfur solution. The eggs 
hatch just as the buds are opening and the small black-headed green cater- 
pillars burrow into the bursting buds and later feed on the opening leaves 
and blossoms. The caterpillars tie together the young leaves and blossoms 
with a silken web often curling or rolling the leaves in which they rest. 
As soon as the blossoms fall the partly grown caterpillars begin feeding on 
the young fruits in which they eat out large irregular cavities. The fruits 
most severely injured soon fall but those less badly eaten may mature, 
but-are knotty and unmarketable. The wound made by the caterpillars 
heals over, leaving a brownish corky scar. In some orchards, where the in- 
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Fruit-Tree Leaf-Roller (a) moth, (b) pupae, (c) larva beginning its nest on an 
apple leaf, (d) egg patches (after Herrick). 


festation was most severe the trees were completely defoliated and the cater- 
pillars not having enough food to complete their growth were forced to des- 
cend to the ground and feed on the clover cover-crop growing in the orchard. 
In New York the caterpillars became full grown in three weeks. They are 
then about one inch in length, light green in color with the head, legs and 
thoracic shield varying from brown to black. When full-grown they trans- 
form within a rolled leaf into brownish pupae and in about ten days, or early 
in June, the moths emerge. The front wings are mottled with various shades 
of brown and yellowish white, and there is considerable variation in the 
distinctness of the markings in different individuals. The female moth 
deposits her eggs soon after emergence. In New York most of the eggs are 
laid before the first of July but they do not hatch until the following spring. 
There is only one brood annually, about ten months of the year being spent 
in the egg stage. 


Means of Control.—The fruit-tree leaf-roller has been found a most 
difficult insect to control. The young caterpillars burrow into the buds 
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before feeding to any great extent on the exposed surfaces. Later they feed 
under the protection of the webbed leaves and blossoms where it is very 
difficult to reach them with the poison spray. By the time the fruit is at- 
tacked the caterpillars are nearly half grown and very resistent to arsenical 
poisons. Attempts to destroy them by the use of arsenate of lead at this 
time have been generally unsuccessful. Fortunately very effective work 
can be done against the eggs. While the varnish-like covering of the egg 
masses is impervious to the lime-sulfur solution it is readily permeated by 
the miscible oils. Experiments conducted in Colorado and more -recently 
in New York have shown that more than 75 per cent of the eggs can be killed 
by spraying with a miscible oil, one part in fifteen parts of water, making 
the application just before the buds open and therefore just before hatching 
would take place. This is also the safest time of the year to use miscible 
oils, there being less danger of injury to the trees in the spring when the sap 
is moving than in the fall or winter when the activity of the tree is dormant. 
One cannot expect to entirely prevent injury by leaf-rollers by spraying 
to destroy the eggs. There will always be some eggs that are not hit by the 
spray and from these caterpillars will develop. The oil treatment should 
always be supplemented by careful and thorough spraying with arsenate 

of lead, 5 to 6 pounds in 100 gallons of water, making one or two applica- 
tions just after the buds open and before the caterpillars have been able 
to find protection under their webs. The system of spraying adopted in 
any particular orchard will depend on the severity of the infestation. Where 
only a few scattering egg-masses are present it would not pay to use the mis- 
cible oils and reliance should be placed on thorough work with arsenate of 
lead. In case of severe infestation it is necessary to use the miscible oils sup- 
plemented by thorough spraying with arsenicals. 


Dusting Experiments on Apple. 


The protection of our fruit trees from their numerous insect and fungous 
enemies by means of spraying with liquid substances has been in vogue for 
more than forty years and has reached a refinement of detail that would seem 
to leave little to be desired. The manufacturers of spray machinery are con- 
tinually devising new and better types of nozzles, pumps, and engines. 
Manufacturers of chemicals are ever finding new spray materials or discover- 
ing new combinations of those already on the market. It has been the same 
with our official entomologists and plant pathologists. The main trend of 
their thought and endeavour has been along the line of liquid spraying. 
Under these circumstances it is no wonder that the possibilities of the dry 
or dust method of applying insecticides and fungicides has been neglected. 
Nor is it any wonder that when we begin to talk seriously of dusting as a 
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substitute for spraying the manufacturers of pumps and spray materials 
soon begin to show their opposition to the idea. 

Leaving out of consideration the early practice of dusting trees with soot, 
ashes, lime, or road dust, the first scientific experiments in the use of dusting 
were conducted in the years 1904 to 1908 in the experiment stations of 
Illinois, Washington, Missouri and Delaware. In all these experiments 
the material used was dry Bordeaux and Paris green, or in one or two cases 
arsenate of lead. In other words the fungicidal agent was copper and the 
insecticide was Parisgreen. The results of these experiments prove conclusive- 
ly that, except in cheapness, the dust method did not give so good results 
as can be obtained by ordinary spraying methods. In the few cases where 
arsenate of lead was used in these experiments the codling moth control 
was fairly good. 

The revival of interest in the use of dust came as a result of the almost 
universal change from Bordeaux mixture to lime-sulfur as a fungicide for 
the control of apple scab, or a change from copper to sulfur as the fungicidal 
agent. With this change the use of Paris green was almost entirely abandoned 
since it could not be combined with lime sulfur solution without injury 
to the foliage. 

When the lime sulfur solution is sprayed on a surface it soon disinteg- 
rates and sets free pure sulfur in a very finely divided state. It has been shown 
that it is this free sulfur that acts as a fungicide and prevents scab infection. 
Two facts lead to this conclusion as to the value of pure sulfur as a fungicide 
when present in a finely divided state; first, the success of Scott’s so called 
self-boiled lime-sulfur for preventing brown rot of peach, and second, 
Wallace’s results in using lime-sulfur in a carbonic-acid gas sprayer. In the 
latter case the sulfur is precipitated by the carbonic-acid and goes on the tree 
as finely divided pure sulfur. In Scott’s self-boiled lime-sulfur, the sulfur 
is in a finely divided state caused by the slacking of the lime. From this 
it was only a step to the use of a finely ground sulfur applied as a dust. 


The first dusting experiments with finely ground sulfur and powdered 
arsenate of lead at the Cornell University Experiment Station were made 
in 1911, but owing to the almost total lack of both scab and codling moth 
in the orchard used the results were practically worthless. The experiments 
were repeated in 1912 ona small scale but with encouraging results, as may 
be seen from the following table :— 


Treatment Scab  Codling Moth Curculio 
C7 O7, 7 
/O /O /O 
Untreated Aree eae Sn get) ERR 9.0 3/0 73.0 
iime-suliir solution #5h)he vies. 6 8: Oss Bef Sup 
ID WSt MICU] Ak Nee eet Pee Ou5 13 6.0 
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In 1913 the experiments were conducted on a larger scale but owing to 
illness the speaker’s connection with the work was very slight after the general 
plan had been worked out. The results of the experiments in 1913 are shown 
in the following table: 


Treatment Scab Codling Moth Curculio 
% % % 
Wenenedtee vrs. stare as he tee Te aD, 80 12.0 39 
Ietete-SuItUrSOlatOM. . o.oo. B.S a oe 21 1.4 23 
Oras te Te CUTE octet ook ccdeeaee Le 33 0.4 4 


In 1914 we felt justified in enlarging the scope of the experiments. 
Three orchards were used located in different parts of the State: at Holley 
in the western part, at North Rose farther east but still in the Lake Ontario 
plain, and at Owego in the hill country near the southern border of the 
State. At Holley the variety was Baldwin; at North Rose, and Owego, Ben 
Davis. The value of the experiments at the last two places was destroyed 
because we were unable to make the applications at exactly the proper time. 
At Holley, however, the proper applications were made and satisfactory re- 
sults obtained. This orchard consisted of very large Baldwin trees about 
fifty years of age. The orchard was divided into five plats each containing 
from thirty-eight to forty-three trees. One plat was left untreated as a check, 
the other four plats were treated with different materials as follows :— 


1. Sulfur 80%, arsenate of lead 20%. 

2. Sulfur 40%, arsenate of lead 10%, finely ground gypsum 50%. 

3. Sulfur 40%, arsenate of lead 10%, hydrated limé 50%. 

4. Lime-sulfur solution (30° Baumé) 24 gallons, arsenate of lead 3 
pounds, water to make 100 gallons. 


The last plat was sprayed by the owner of the orchard according to his 
usual methods. The work was done with thoroughness and care and the 
applications were made on the same day as the dust applications. The dust 
was applied with an ‘‘Ideal’’ power dusting outfit operated by a 23 h.p. 
horizontal gas engine, previous experiments having shown that the less power- 
ful engine would not do satisfactory work. 

The sulfur used in all the dust mixtures was flour sulfur very finely 
ground, so that 95% will pass through a screen having 200 meshes to the inch. 
On one plat it was used with arsenate of lead without dilution; on the other 
two plats the mixture was diluted by adding 50% of finely ground gypsum 
and hydrated lime, respectively. These diluents were added for the purpose 
of reducing the cost of the material and in order to make it possible to apply 
a smaller amount of the sulfur and arsenate of lead without missing parts of 
the trees. | 
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The first application was made just as the blossoms were separating 
in the cluster on May 13th; the second, on June 1st, when the petals had 
all fallen from the trees, and the third application was made on June 18th. 
A fourth should have been made the last of July for the control of late scab 
but was omitted because the weather at that time was dry and there was 
no indication that the scab would become serious. This was an unfortunate 
decision because the very wet weather which followed in August gave a 
very serious infection of late scab. 


Rains on May 11th, 12thand 13th, gave an infection of scab on the leaves 
around the cluster of blossoms but as the blossoms had not separated at 
that time no infection was present on the fruit stems. Infections occurred 
during rain periods on June 3rd, 4th and again on the 7th. There were rains 
on June 19th and 20th but fortunately the applications had been made the 
day previous. 


Bud-moth and cigar-case bearers were fairly abundant early in the 
season. Leaf-roller was present and on June 1st the caterpillars had begun 
to eat the stamens and calyx lobes of the newly set apples. They were aided 
considerably in this work by the green fruit-worms. Codling moth was 
unusually scarce in this orchard as is shown by the count of the apples from 
the untreated plat, only about one per cent being infested. 


In determining the degree of control, all the apples on three trees 
chosen from near the center of each block were examined and the injuries 
recorded on counting machines. The results are indicated in the following 
table :— 

Apple _ Scab Leaf-roller and Codling 


Treatment Early Late green fruitworm Moth 
% % Yo % 
Miantrea tea ee 3. mack set ee 36.4 86.0 2350 xO 
Lime-sulfur solution......... AO 15.0 13.0 2 
Sulfur 80%, Arsenate of lead 
DOG mie SESS bea] fs ee aS 14.0 8.5 2S 
Sulfur 40%, Arsenate of lead 
NOG aw psi SOU G92.) yo ep 15.4 8.0 01 
Sulfur 40%, Arsenate of lead 
10%, Hydrated Lime 50%. 9.0 Sih 13 ely 


From this table it will be seen that all the dust mixtures, except where 
lime was used as a diluent, gave better protection for the control of early 
infections of apple scab, than did the lime-sulfur solution. As previously 
stated, no application was made the last of July for the prevention of late 
scab and the data in regard to its prevalence are of interest only as showing 
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that the amount of late scab is directly proportionate to the amount of early 
infection. 


In considering the control of leaf-roller and green fruit-worm, as indi- 
cated by the injured fruit, it should be remembered that the first applica- 
tions were made several days too late for the most effective results. In 
regard to the codling moth, the infestation was too slight in this orchard, 
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as shown by the number of infested apples in the untreated plot, to make the 
figures of much value. The table shows however that in the control of the 
principal chewing insects, the dust mixtures, with the exception of the one 
containing lime, gave as good or better protection than did the lime-sulfur 
solution. The reason for the failure of the lime mixture is a question that 
can be settled only by repeating the experiment another year. 


In all these experiments very careful records were made of the cost of 
the various materials and of applying them. The details of this record are 
given in the following table:— 
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From the data given in this table it will be seen that the materials 
for dusting are more expensive than those for spraying but that the cost of 
application is greater for the spray than for the dust. In determining the 
cost of application, only the actual time of operation was counted, no account 
being taken of the time necessary to fill the sprayer tank or consumed in 
driving to and from the orchard with each load of spray material. If this 


Dust spraying—covering the outer foliage (Original) 


item had been added the difference in labor cost of the two methods would 
have been greater since enough of the dusting material can be carried on the 
wagon for a half day’s work. The table also shows that in this orchard of 
very large old trees, the dusting was done five times as quickly as the spray- 
ing. On smaller trees this difference is not so great. 


It is not probable that the dusting method of applying insecticides and 
fungicides will replace spraying but it has some advantages which render it 
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of great value under certain circumstances. As yet we have no way of con- 
trolling scale insects, aphis and red bugs by dusting. The commercial apple- 
grower will have to spray for these troubles as in the past. The dust method 
will be of most value to the man having a large orchard of big trees. It is a 
difficult task to complete the spraying of such orchards within the short 
periods which the rapid development of the blossoms leaves for the work. 
It often happens in Western New York that the time for effective spraying 
is confined to four days and one of these days occasionally falls on Sunday 
—a period much too short in which to spray fifty acres of large Baldwin or 
Greening trees. Of course the work could be done by employing a large 
force of men and teams and making use of several spray rigs, but with the 
press of other work at that season of the year, such a course is. impracticable. 
The dust can be applied so much more rapidly—in about one-fifth of the 
time in such orchards—that its use will serve to help solve the problem. 
Furthermore, it often happens that the ground is so wet and soft as the time 
when the application should be made that it is impossible to use a heavy 
spraying rig. A dusting outfit is so light that it can be used at almost any 
time regardless of the condition of the ground. 


At present the dusting method of applying insectic des and fungicides 
is to be advised only as supplementary to the usual spraying practices under 
certain conditions. It will also prove of value in the small home orchard; 
here the material can be applied with a small hand duster. A full account 
of these experiments will be found in bulletins 340 and 354 of the Cornell 
University Agricultural Experiment Station. 


Apple Red Bugs. 


The apple red bugs are native American insects that have only recently 
attracted attention by their attacks on apples. They were first observed 
by the late Professor M. V. Slingerland in 1894 but at that time seemed to 
be of little importance. In 1908 there occurred a serious outbreak in several 
New York orchards. Since that time they have been gradually becoming 
more numerous and destructive. There are two species of red bugs concerned 
in producing this injury to apples, one known as the true red bug and the 
other as the false. Both species pass the winter as eggs in the smaller apple 
twigs. The egg is inserted its full length into the bark andthe cap at the 
truncate anterior end lies flush with the surface. The eggs of the true red 
bug are usually inserted at the base of the the fruit spurs or around the buds; 
those of the false red bug are usually inserted in the lenticels of the two-year- 
old wood. The eggs of the true red bug hatch just as the leaves around the 
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blossom cluster are unfolding; those of the false red bug hatch whi e the trees 
are in blossom. The young, brilliant red nymphs at first feed on the leaves 
which they puncture, causing reddish dots. They then attack the young 
apples as soon as they are formed. In feeding, the nymph inserts the bristles 
of its beak quite to the center of the young fruit. The tissue around the punc- 
ture hardens and turns black. Some of the punctured apples soon fall to 
the ground, a few of them dry up and remain on the trees until the following 
spring while others mature but are knotty and unmarketable. The nymphs 
pass through five immature stages and acquire wings at the last molt. 
The nymphs of the false red bug are of brighter color than those of the true 
red bug and are clothed with short black hairs and do not have the dusky 
markings on the thorax. Soon after becoming mature the females begin 
egg-laying. This operation has been observed by Mr. H. H. Knight who has 
published a very interesting account of the operation in the ‘Journal of 
Economic Entomology.’’ The female first bores a hole through the bark with 
her beak and then enlarges it with the ovipositor. In this cavity, the eggs 
are deposited. 


Control.—The young bugs can be killed by thorough spraying with 
‘“‘Black-leaf-40”’ tobacco extract, 1 pint in 100 gallons of water with 5 
pounds of soap added to make the liquid stick and spread better. The 
tobacco extract can be combined with the dilute lime-sulphur solution 
as used for a summer spray. In case, however, the insects are extremely 
abundant it is necessary to use such large quantities of the liquid that the 
lime-sulphur may injure the foliage; in such cases a separate application 
should be made for the red bugs, using the tobacco extract with water and 
soap. The applications should be made first, as the blossoms begin to show 
pink, and second, as the last of the petals are falling. These applications 
coincide with those for the first scab spray and for the codling moth respect- 
ively. 
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APHROPHORA SPUMARIA—CUCKOO SPIT. 
J. C. Chapais, St. Denis-en-bas, P.Q. 


Very often, by the end of June, if you feel anxious to see how your 
hay is growing in your meadows and take a walk through them, you will 
find on your return that you have collected on your trousers some matter 
having very much the appearance of froth; and perhaps you will also have 
noticed some of this froth on a few of the hay plants, specially on timothy, 
in the meadow. The froth indicates simply the presence of an insect 
known under the scientific name of Aphrophora spumaria. As that insect 
sometimes causes some damage to certain plants, I purpose writing a short 
notice about it with the object of familiarizing the farmers with it and its 
habits. : 


I shall first give the scientific description together with the common 
appellations of the insect: Class, Insecta; Order, Hemiptera; Sub-order 
Homoptera; Family, Cicadellidae; Genus, Aphrophora; Species, ‘Aphro- 
phora spumaria. (From the Greek A phrophoros—Foam-bearing.) This 
insect is also known under the common appellations of cuckoo spit, 
frog spit, and it is further called a cicadella, a name which is derived from 
that of the insect’s family. 


If you pull up a plant bearing one of those froth masses and blow 
lightly on it to lay bare the stem, you will find an insect of a greenish colour 
motionless under the foam which covered it, and this is the larva of the 
Aphrophora. It measures 0.19 to 0.51 of an inch in length; its general 
aspect gives it the appearance of a small cicada, hence the name of cicadella 
given to the family to which it belongs. It differs from the adult insect 
only by the absence of wings and of the genital organs. The head, the 
thorax and the legs are black. The abdomen, greenish and soft, has its 
last segment black. This larva is firmly fixed on the stem of the plant. 
Its little rostrum or beak, sunk in the soft tissues, sucks up the sap which 
constitutes its food; it throws out as excrement a semi-fluid matter into 
which it injects simultaneously gaseous bubbles. This frothy substance 
accumulates around the small larva and finally covers and hides it com- 
pletely. 


In that queer little den, the larva grows, and moults many times; the 
larval skins may be seen mixed with the froth. At the end of its develop- 
ment wing rudiments appear, and it is then a nymph. The froth emission 
stops at that time, and dries inside, a thin pellicle only being left. 
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The wings grow only after the last moulting; henceforward, it is a 
perfect insect, a cicadella. Its length is from 0.35 to 0.39 of an inch. It 
is of an ash-grey colour, with some lighter parts, looking like slanting 
streaks on the fore wings of the male. Like most of its congeners, it jumps 
nimbly. 


The female lays its eggs in the fall of the year. They remain dormant 
during the winter and hatch in the following spring. Below Quebec, they 
hatch by the end of June. 


By their punctures the larvae weaken the plants on which they live, 
turning the young shoots yellow. The damage is rarely considerable, 
the insects never showing in large numbers. 


The larvae are easily destroyed. One may crush them between thumb 
and finger, or collect and burn them. A good way is to sprinkle the froth 
with powdered quick lime. 


This insect is further known under the name of Cercopis spumaria, 
Cercope écumeuse, cigale écumeuse. As just mentioned above, it causes 
little damage, though it is found on a great variety of plants. It is seen some- 
times in large quantities on young willow branches, to such a degree that 
under those trees the froth falls like drippings, commonly named ‘‘Willow 
tears.” It causes sometimes much damage when it introduces itself in 
the frames and sometimes in the green-houses used for the forcing of roses, 
carnations, and strawberries. 
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REPORT OF THE DELEGATES TO THE ANNUAL CONVENTION 
OF THE ONTARIO ENTOMOLOGICAL SOCIETY. 


J. C. Chapais, St. Denis-en-bas, P.Q. 


During last November (1914), Reverend Father Leopold, O.C.R. 
and the writer had the pleasure of attending, as delegates of the Quebec 
Society for the Protection of Plants, the annual convention of the Ontario 
Entomological Society, held in Toronto, on the 5th and 6th of November. 


The programme of the convention led us to believe it would offer 
much of interest to those who were to attend it, and we were not disap- 
pointed. 


In the first place the reports of some of the directors of the Society on 
the injuries caused by various insects in the districts of the Province of 
Ontario which they represented were of the greatest interest, as well as 
the short biographical notice and bibliographical review of the life and 
works of J. H. Fabre, a renowned French contemporary naturalist, written 
and read in a very attractive way by Professor Lochhead of Macdonald 
College, President of the Quebec Society for the Protection of Plants. 


The opening address of the President, Dr. C. Gordon Hewitt, was 
such as to awake the inquisitiveness of the members of the convention, 
even if only by its title: “History of Applied Entomology in the Dominion 
of Canada.’ This address was brimful of quite interesting information 
for all Canadian entomologists. The evening lecture was given by Pro- 
fessor J. H. Comstock, of Cornell University, on ‘“‘The Habits of Spiders.” 
A large audience was delighted with the most interesting lecture and the 
large number of beautiful lantern views. Then followed an essay on: 
“The Cherry-flies,” by Professor Caesar of Guelph, Ont.; an excellent 
paper, as much interesting from the entomological viewpoint, as attractive 
through the original style of the writer, entitled ‘‘Mountains and Hills,” 
by Reverend Dr. Fyles, of Ottawa; an essay of a quite special usefulness 
on the insect enemies of forest and ornamental trees, by Mr. J. M. Swaine, 
of Ottawa; and many other papers on the programme made of that 
meeting one of the best conventions attended by the hearers. 


For us, the most interesting papers presented before the convention 
were two essays absolutely up to date on ‘‘The Army-Worm (Leucania 
unipunctata, La Légionnaire)’’ one by Mr. A. Gibson, of Ottawa, the 
other by Mr. A. W. Baker, of Guelph. These essays gave complete 
accounts of the Army-Worm caterpillars which have caused so much 
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damage in the Province of Ontario and in a few counties of the Province of 
Quebec, last summer. The damage caused to agriculture by these army- 
worms in the Dominion of Canada, last year, has been estimated at 
$300,000. 


On the evening of the first day of the convention, after the regular 
meeting, the members of the Society and the delegates were entertained 
in the fourth year laboratory. Refreshments were served by the ladies 
of the Society. 


We brought from that convention not only much valuable information 
that we gathered while attending it, but, besides, a pleasant recollection 
of the friendly connections entered into with the distinguished members 
of the Entomological Society of Ontario. 
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NURSERY INSPECTION IN THE PROVINCE OF QUEBEC. 
Rev. Father Leopold, Oka Agricultural Institute, La Trappe, Que. 


Though it is my intention to speak about the Woolly Aphis, I shall 
do so with one object in view: that is, its relation to inspection in the nursery 
row. This is the reason I am giving to my paper the title: ‘‘Nursey In- 
spection in the Province of Quebec.” 


This is now the second year only that nurseries have been inspected by 
a Provincial officer; the first year, in view of the fact that if one wished to 
import nursery stock of any description into the Province of Nova Scotia, 
he must have a certificate testifying especially that his trees were free from 
the San José scale. Last season, after a law had been passed at Quebec, 
the nurseries of the whole Province became subject to inspection. 


The new act adopted last session enacts in substance as follows: 
“It is forbidden to sell in the Province, any nursery product grown in the 
Province if the proprietor has not received from the Provincial Entomol- 
ogist or his representative a certificate of inspection mentioned in article 
2041m.”” Now in this article the law enacts that the certificate is to be 
given only if the inspector does not notice the presence of any of the follow- 
ing insects or diseases: 


1. The San José Scale, Aspidiotus perniciosus, Comst. 
2. The Brown Tail Moth, Euproctis chrysorrhoea L. 

3. The Gypsy Moth, Porthetria dispar L. 

4. The Woolly Aphis, Schizoneura lanigera Hausm. 

5. The Black Knot, Plowrightia morbosa. Sacc. 

6. Apple Canker, Nectria ditissima Tul. 

7. Potato Canker, Chrysophlyctis endobiotica Sch. 


Now let me. first say that in this law I am taking exception to the 
inclusion of the Woolly Aphis among the insects in the preceding list. I 
find that even if it were necessary to include the Woolly Aphis in the list, 
there ought not to be such a severe law such as the preceding one, pro- 
hibiting the sale of any tree if only a few trees are found infested. 


The reason why I think that the Woolly Aphis should not be included 
among pests prohibited in our province is that in Quebec Province the 
Woolly Aphis is not an important pest, although it is very generally distri- 
buted. Professor Caesar, who is the Provincial Entomologist in Ontario, 
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writing to me on this subject, says: “‘We do not inspect any nursery in 
Ontario for Woolly Aphis’’: and the reason that Professor Caesar gives 
is the very one I have just mentioned: “in Ontario the Woolly Aphis is 
not a very important pest, although it is found all over the Province. [| 
have never seen a tree that you would call very badly injured by this insect.’’ 


Woolly Aphis—(a) deformities on roots, (b) colonies on roots, (c) woolly aphis. 


The really dangerous form of this insect scarcely occurs at all in Ontario, 
and I may say never occurs in the Province of Quecbec. I mean the root 
form which is so destructive in parts of the United States. The aerial 
form, which is our only common one, frequently causes little galls to form 
on new shoots and it also sometimes, on a badly infested shoot, will cause 
small cankered areas around a wound where it has fed; but it is only abun- 
dant in certain years, disappearing in the next or soon after. 


The Woolly Aphis winters on the elm tree in the egg stage, and in 
the spring causes the peculiar curling of the elm leaves which we notice 
so often. Of course, a few may winter in the immature stage on young apple 
trees, near the base of the tree or under shelter on the bark; but these are 
very rare and I do not remember having seen any personally in this Province. 
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Personally, I am of the opinion, therefore, that the Woolly Aphis is 
not so serious a proposition in Canada, I am sure in our Province, at least, 
as it was thought a few years ago. We obtained much of our information 
regarding this pest from the South, in the States or in Europe, where the 
Woolly Aphis is undoubtedly a serious pest and does great damage, espe- 
cially in the root form. There the winters are much milder, and the forms 
might live throughout the entire year either on the roots or on the,.stems. 
In Canada, however, it is different; the-winters are cold, very cold in our 
Province, at least, and too cold for any stem-inhabiting forms to live 
through. 


Now is the question of destruction of the Woolly Aphis an easy matter? 
Not at all. One may visit the nursery rows even once a week, and still 
find, some morning, that a colony of winged females have alighted from some 
elm. For, as already stated, the Woolly Aphis, after having passed the 
egg-condition and the two first Spring generations on the Elm, develops 
in the third generation the winged forms, which fly back to the apple and 
establish colonies there. You will see, therefore, that the whole question 
of prevention of the distribution of the Woolly Aphis is a most difficult 
one to cope with. So much so that the State Entomologist of Colorado, 
Mr. C. P. Gillette, after inspecting one year 36 nurseries, says that he did 
not find one single nursery exempt from the Woolly Aphis. 


I have had some experience in nursery work for twelve years and I may 
say that I never have had to spray or bother about the Woolly Aphis in 
our nursery; so I am right, I believe, in my stand that in our Province the 
Woolly Aphis is not an important pest, and it is useless to quarantine a 
nursery on its sole account. 


Of course I am not maintaining the same stand in regard to any of 
the other pests on the list referred to in the beginning of this paper. It is 
especially necessary to have the most stringent rules enacted to keep our 
Province absolutely free from any form of invasion of the San José scale, 
the Brown Tail Moth and the Gypsy Moth. Nurserymen and orchardists 
are as a whole very much interested, and I may say among those most 
interested in keeping our Province freed from such pests. And we only 
have to thank either the Federal or Provincial authorities for the inspec- 
tion rules they have enforced in recent years. 


But again, I do not place the Woolly Aphis in this class of pests, for 
the very reason that it is found everywhere already in the Province and 
it is not a very important pest; and that if importance is considered, the 
provincial authorities should begin by taking steps to prevent or control 


41 


the spread of such important pests as the Green Aphis and the Rosy Aphis, 
Aphis mali and A phis sorbi. 


My next stand is the following one: If the Provincial Government, 
for any reason, still retains this insect on its list of noxious insects in the 
Province of Quebec, on the same footing as the Brown Tail Moth, the 
_ Gypsy Moth and the San José Scale, then a certificate should be given 
to the nurseryman who destroys any noxious insect found upon a few trees 
in the nursery row. I can justify this stand by quoting you the following 
personal opinion of one who is in a position to speak to us officially as the 
Dominion Entomologist of Canada: “I may say that if as a result of the 
inspection of a nursery I only found a few trees infected with any insect 
scheduled as noxious I should be willing to furnish a certificate of nursery 
inspection, after all the trees which had been found infested had been de- 
stroyed in my presence; for I could then certify that the nursery was to 
my belief free from the insect pests in question.”’ 


Besides, this stand is in accordance with the universal practice of all 
nursery inspection; and just to give you an example, I may state that 
in the year 1911, out of a total of 864,946 apple trees inspected in Colorado, 
there were only 210 condemned for Aphids; and that out of a total for fruit 
trees of 1,286,509 that is, apple, pear, cherry and plum trees , there were 
only 29,476 trees. Now of this last total only for one disease, the Crown 
Gall of the apple, there were 24,223 trees. These trees destroyed, a cer- 
tificate of inspection was delivered to the 36 nurserymen who owned the 
trees; of which, however, four nurserymen had their certificates withheld 
until provision was made for the fumigation of their stock on account 
of San José Scale. 


Perhaps it would be well to say here just how this inspection was 
made. While there are some diseases, such as Crown Gall and Hairy Root, 
that cannot be readily detected in the nursery until the stock is taken 
from the ground, most pests can be detected easily in the rows while the 
trees are growing. It is not practicable, nor necessary, to examine every 
tree that is growing therein. Enough should be examined, however, so 
that an inspector feels satisfied that certain pests or diseases do or do not 
occur. Probably the best way to examine a block of trees to accomplish 
this is to cross the rows in each block for its entire width, a number of times, 
each time at a different place. The places selected for crossing may be 
chosen by the general appearance of the block and what it is thought is 
liable to occur there. Ordinarily, rows should be crossed every forty or 
fifty feet. The inspector should move slowly and look at trees on each 
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side of him. In this way a great many trees will be examined while crossing 
a block. 


This question of nursery inspection is.a very important one both to 
the fruit-grower and to the nurseryman. But at the same time great care 
must be taken in the wording of laws that no unjustified prejudice or harm 
be done to the nursery trade; there must be some entente among the offi- 
cials of the Government and members of the nursery trade. If not, some- 
times quarantine laws and inspection laws may give no end of trouble. 


Now to give you an idea of what is going on in the States, I may say 
that the Legislative Committee of the American Association of Nursery- 
men made ten trips to Washington in the last six years and has accom- 
plished a lot of work in the remodeling of the Federal laws relating to the 
importation of all foreign stock and seedlings, which in many lines con- 
stitute the raw stock or basis of operations and production in the nursery 
line. Do you know that the original Federal law contained a provision 
that all imports should be inspected on the docks at port of entry? Think 
of a single steamer bringing into New York 2,000 cases of French Seedlings, 
all of which were to be inspected on the docks, there, where they have no 
facilities for this work, no experienced man for the repacking of the stock, 
meaning that all shipments would be delayed, abused and when they were 
finally released and reached the nurserymen, the vitality of the stock and 
seedlings would be greatly impaired. Now, the shipments, as in Canada, 
come right through to destination without delay and are there inspected 
as they should be. 


Therefore, it is my humble suggestion that a committee of three mem- 
bers of this Society be named to look over any suggestion of a Provincial 
law relative to the destruction or prevention of insects or diseases in the 
nursery or orchard. This committee could have a hearing before the pass- 
ing of such a law and anything detrimental may thus be averted in time. 
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THE CONTROL OF POTATO DISEASES. 
H. T. Gussow, Dominion Botanist. 


It is a difficult matter to give an actual estimate of the annual losses 
for the Dominion, due to plant diseases affecting the potato crop. Judging 
from the considerable number of cases, the total loss must be enormous in 
some years particularly. 


The loss from the so-called ‘“‘storage rots’’ amounted in some cases 
to 40 percent; The yield, owing to the use of diseased seed, as far as can 
be judged from “‘misses’”’ in the fields, has been occasionally reduced by 
some 30 percent, and diseases affecting the growing plant may also cause 
considerable damage to the crop. 


In order to prevent such loss and make the cultivation of potatoes 
more profitable, it is necessary to follow strictly certain lines laid down for 
the elimination of diseases, when it is reasonable to expect that the diseases 
will be eventually exterminated or reduced toa minimum. Any objections 
a farmer may have to carrying out the following suggestions will disappear 
when he finds from experience that their observance results in a greatly 
increased yield and higher profits to himself. 


A. The Diseases of the Seed Tuber.** 


1. The presence of the following diseases or insect pests, scheduled 
under the ‘“‘Destructive Insect and Pest Act’’ of the Dominion of Canada, 
shall disqualify any lot of potatoes for seed purposes, viz.: Potato Canker, 
Powdery Scab and Potato Tuber Moth.* 


Potato Canker is not known at present in Canada. 


Powdery Scab occurs in the Maritime Provinces; no cases of this disease 
have been observed west of the Province of Quebec. In order to prevent 
the dissemination of this disease, all potatoes grown in the “‘infested area”’ 
are being officially inspected and certified before shipment. 


** (Attention is here directed to Farmers’ Circular No. 4 entitled ‘‘Potato Diseases 
transmitted by the use of Unsound Seed Potatoes,’’ which shows the more common diseases 
of the potato tuber in natural colours, and which will be found useful for reference when 
reading these lines. Copies may be obtained free of charge from the Publications Branch, 
Department of Agriculture, Ottawa.) 

* See Circular No. 6 entitled ‘‘Regulations under the Destructive Insect and Pest Act 
governing the importation, sale, shipment and exportation of the Common or Irish Potato 
(Solanum tuberosum L.);’’ for copies apply to the Dominion Botanist, Experimental 
Farm, Ottawa.) 
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The Potato Tuber Moth is not known to occur in Canada. Informa- 
tion concerning same may be secured by writing to the Dominion Ento- 
mologist, Department of Agriculture, Ottawa. 


2. Potatoes entirely free from all diseases or blemishes are the ideal 
potatoes for seed purposes. . 


3. When selecting potatoes for planting, all bruised, decayed, exter- 
nally diseased or unsound tubers should be removed. 


4. Tubers showing Common Scab should, preferably, be all removed. 
The chances are that scabby seed will produce a scabby crop. ¢ 


5. After having removed all externally diseased and otherwise injured 
tubers, the seed should be soaked in bags or bulk for three hours in a solu- 
tion of bichloride of mercury, one part in 2,000 parts of water. After 
treatment, spread out and dry. (See Note 1). 


6. When dry, cutting the potatoes for “‘sets’’ will commence. Pro- 
vide each person engaged with a potato knife, and keep a number of knives 
in a wooden pail containing a solution of 1: 1,000 bichloride of mercury. 


7. The stem end of the tuber is the seat of several internal diseases. 
Cut a thin slice off the stem end of each potato; if perfectly sound and 
free from brown streaks, rings or spots, continue cutting it up to required 
size. 


8. Discard at once all tubers showing discolouration, when cut as 
above, at the stem end, and throw out those showing any kind of spotting 
inside, though the stem end itself may have shown no disease. 


9. Having used the knife on a tuber showing any kind of discoloura- 
tion inside, throw it at once into the disinfecting solution, and take out 
another knife before cutting up a new tuber. A knife that has cut 
through a diseased tuber conveys certain diseases to the new tuber, hence 
it is very important to change the knife after having thrown out a diseased 
tuber. It is waste of time to cut out brown spots and use the rest of the 
tuber. 

After following these precautions, everything has been done to elimi- 
nate diseases conveyed by unsound seed potatoes. The sets are now 
ready for planting. 


B. Disease-Infected Land. 


In the case of Powdery Scab and a number of other potato diseases, 
the causal organism persists in the soil for a number of years; it is, there- 
fore, necessary to avoid too frequent succession of potato crops. Ordi- 


Diseases affecting Potatoes 


1. ‘Hollow potato’’—A physiological trouble; 
onia; 4, 4a. Powdery scab of potatoes; 


3. Little potato disease or Rhizoct 
6, 6a. Dry rot of potato; 7. Stem-en 


2. Internal brown streak—A phys 
) 


d rot; 8. Common potato scab; 9, 9a. Late b 


iological trouble; 


Potato canker; 
light of potatoes. 
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narily potatoes should not be grown oftener on the same land than every 
fourth year. Where Powdery Scab has existed, it is advisable to change 
to land that has not previously produced a diseased crop of potatoes. The 
infected land may be used for any other crop with the exception of potatoes. 


Stable Manure and Artificial Fertilizers in Relation to Common 
Scab. 


From the disease point of view, stable manure should not be used for 
potatoes. This is likely to result in a scabby crop, which is largely averted 
by the use of fertilizers. When there is a lack of humus in the soil, an 
application of crumbled peat will be found useful. This will also retain 
the moisture in light soils. 


C. The Diseases of the Growing Plant. 


The recognition of diseases noticeable only in the growing plant will 
invariably be most difficult. Where doubt exists, a specimen showing 
the suspected trouble should be mailed to the Dominion Botanist for his 
advice, but, generally speaking, careful attention to the elimination of 
disease in the seed tubers will have largely reduced the disease affecting 
the growing plant. Farmers should make it a rule to immediately remove 
any individual hill that may show signs of yellowing, curling-up of leaves 
or otherwise feeble growth, as well as any individual plant with flowers 
of a different colour from the rest, in order to keep varieties pure. 


D. Spraying. 


1. Spraying is practised for two main reasons: First, to control the 
Colorado Beetle; and second, to control Late Blight. There are other 
minor reasons. 


2..Experiments have shown that several solutions will destroy the 
Colorado Beetle, but the solution acting most rapidly is the one to use. 


3. Spraying must be done thoroughly. All plants, and all parts thereof, 
must be well covered. A plant with one half sprayed and the other half 
missed will have the unsprayed part eaten off by the beetles very quickly. 
This will leave enough beetles to continue the pest. One spray thoroughly 
applied is better than several carelessly applied. 


4. We recommend two special applications for beetles; one when the 
plants are from four to six inches high, to be followed by another from one 
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to two weeks later. The interval between the sprays will naturally vary 
according to the severity of attack. The solution we use and recommend 
is made up as follows: 


Eight to ten ounces of Paris Green, one and a half to two lbs. arsenate 
of lead to forty Imperial gallons of water. (See Note 3 and 4.) 


This solution adheres satisfactorily to the foliage and controls the 
ravages of the beetle. Spraying will generally commence towards the 
1st of July. 


5. After the first two applications have been made, we continue spray- 
ing regularly once every two weeks right up to harvest time, using “‘poi- 
soned”’ Bordeaux mixture of the following composition: 


Four pounds of lime, or more if necessary (See Note 5); six pounds 
sulphate of copper, twelve ounces Paris Green, forty Imperial gallons of 
water. 


6. Do not spray on very windy days. Spray early in the morning, 
or commence two hours before sunset. Postpone spraying in unsettled 
weather, but spray thoroughly, particularly after a period of rain. 


E. Storing Seed Potatoes. 


1. Avoid all injury through careless digging. 


2. Remove all bruised, damaged or frost-touched tubers before placing 
potatoes in storage, else decay is likely to follow. 


3. Storage places should be dry, well ventilated and cool. The tem- 
perature should be uniform and not below 33° F. and not above 38° F. 
Store potatoes in bulk, not in barrels or bags. Providing the tubers were 
matured when harvested, the loss in storage, amounting sometimes to 
more than one-third of the crop, will be greatly, if not entirely, reduced, 
if the above conditions are fulfilled. 


NOTES. 
1. Using Bichloride of Mercury. 


Bichloride of Mercury is a deadly poison. While treating or drying 
treated potatoes and when disposing of used solution, keep all farm animals 
away. 


One pound of bichloride will make 200 Imperial gallons of solution. 
The crude bichloride of mercury dissolves very slowly. Prepared bichloride, 
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ensuring rapid solution, is costly. Use crude bichloride and reduce it by 
pounding to a fine powder, care being taken not to inhale the dust from the 
chemical. When one pound has been pulverized, divide it roughly into 
16 equal parts. Provide as many old bottles (white glass preferable); 
put one part of the powder into each, and fill them up with hot water. 
Shake or roll them about occasionally until dissolved. The contents of 
each bottle added to twelve and a half gallons of water will make a solution 
ready for use. 


Two hundred gallons of solution will suffice for the treatment of about 
forty bushels of potatoes. 


Use solution only once. Formalin vapour and formalin solution are 
often recommended, but bichloride of mercury has given the best results 
all round. 


2. Arsenate of Lead. 


Use ‘‘Swift’s’’ Arsenate of Lead; it comes in kegs in form of a soft 
paste. It readily dissolves with stirring. 


3. Paris Green. 


One pound packages are very handy. It does not dissolve, and should 
be held in suspension by constant agitation. Paris Green is a deadly poison. 


4. Preparation of Bordeaux Mixture. 


1. Shake a quantity of quick lime in one or more barrels and fill them 
with the paste'almost to the top, keeping the lime covered with water—or 
the lime surface will dry up and become lumpy and interfere with straining. 


‘ 


2. Prepare a ‘‘ stock solution’’ of bluestone (sulphate of copper) in 
such concentration that, when using one gallon of (stirred) mixture, one 
pound of the chemical in solution is contained therein. To do this, dis- 
solve two pounds of sulphate of copper in two gallons of hot water, and 
empty the two gallons into a barrel; repeat the process until you have one 
or two barrels full with the ‘‘stock solution”. If you take for use one 
gallon of ‘‘stock solution,” you will have one pound of copper sulphate. 


Procedure When Making 40 Gals. Spray of the Required Strength. 


To make forty gallons spray, you will require six pounds of copper 
sulphate with an ‘‘excess’” of lime, 7.e., an amount sufficient to prevent 
injury to the leaves. Therefore, have a barrel containing some thirty- 
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three gallons of water, and add to this six gallons of the sulphate of copper 
“stock solution” (or six pounds of dissolved chemical). Next, add a 
quantity of lime paste with a shovel and stir well until dissolved. When 
dissolved, use a testing fluid to ascertain excess or deficiency of lime. The 
“test solution” is as follows: 


Half ounce potassium ferrocyanide (poison) dissolved in one half pint 
of water. Fill this solution into a dropping bottle. 


_ Having added and dissolved the lime in the copper sulphate solution, 
as described above, stir well the contents of the barrel and allow one minute 
to settle, then drop a few drops of ‘‘test solution” into it. If these, on 
striking the surface, colour the liquid brownish, add more lime, stir until 
dissolved and test again; if the mixture does not change colour, the solution 
contains the proper amount of lime. 


There is no need to add accurately four pounds of lime. Lime will 
vary in composition, hence the test above prescribed is better than relying 
upon lime by weight. 


Finally, add to each forty gallons of spray, the required quantity of 
Paris Green, strain through brass wire cloth strainer into pump, and solu- 
tion is ready for spraying. Replenish stock solutions as required. 


Spray Pump. 


We use a double-cylinder, two-horse sprayer, forty gallons capacity, 
and have found it satisfactory after careful adjustment, but there are other 
sprayers on the market just as good. The more pressure you use, the 
_ finer the spray, but the more solution is required. 


Forty gallons of solution should spray one acre thoroughly. Spraying 
one acre takes from one and a quarter to one and three-quarters of an hour. 
. Attend to the spray nozzles; keep them free from clogging. 
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MEDICINAL PLANTS OF QUEBEC. 


John Adams, M.A., Assistant Dominion Botanist, Ottawa. 


The cultivation of Medicinal Plants is a subject that has recently 
received a considerable amount of attention. This is partly because the 
collection of wild plants is unsatisfactory, owing to the ignorance of col- 
lectors in mistaking the genuine plant for a closely-allied species, and partly 
to the difficulty of obtaining a sufficient quantity of those plants in the 
wild state, for which there is a considerable demand. Further, the present 
war has led to a great increase in the price of certain drugs, which are nor- 
mally imported from European countries. And to this might be added 
misleading articles of a popular nature which have appeared from time to 
time, pointing out the fabulous wealth which was to be secured from the 
cultivation of a plot of medicinal plants. 


It may be well to point out at the start that the cultivation of medi- 
cinal plants is not one to be undertaken without counting the cost, else, 
instead of a profit being realized, it may be found that a loss has been 
incurred. Unlike the regular field crops, the total amount of any one 
medicinal plant used in commerce is comparatively small, hence overpro- 
duction and consequent lowering of price or the absence of a market alto- 
gether may easily result. Most of the work connected with the handling 
of drug plants is of such a nature that it must be done by hand, conse- 
quently raising the cost of production. Seeds or roots of wild plants must 
be collected in order to make a beginning, or must be purchased from the 
dealers who handle these articles, and, in most cases, two or three years 
or even longer will be required to mature a crop from the time of sowing 
the seed. The plants after collection must be carefully dried, else they 
will become mouldy. And finally there is the cost of packing and freight 
to the nearest buyer. 


As regards soil, it may be stated generally that most medicinal plants — 
may be expected to do well in a soil adapted to ordinary field crops. But 
it is always advisable to grow plants in soil and conditions resembling, as 
far as possible, those in which they grow in a wild state. For example, 
Ginseng, which grows naturally in leaf-mould in a forest, will not succeed 
if exposed to full sunlight. Nor will a plant such as peppermint, which 
grows in a damp or peaty soil, do well in a sandy or dry soil that may be 
suited for carrots or some other crop. In other cases, the presence of a 
considerable quantity of lime in the soil has a tendency to retard growth. 
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The particular part of the plant used by the drug merchant varies in 
different cases. Sometimes it is the root or underground stem that is 
used, in others the leaves, or it may be the bark or the fruit. - In the sub- 
joined list, the particular part used is indicated in each case. 

It has been found by experience that the active principle, to which 
a drug of vegetable origin owes its value, varies in amount according to 
the time of year at which it is collected. Hence it is important to collect 
the plant or part of the plant only within the time specified. 

Roots and underground stems should be collected at the end of the 
growing period in autumn. Barks may be collected any time during winter, 
but it is easier to detach them in spring when the sap begins to flow. Leaves 
and tops are gathered when the plant is in flower. Fruits and seeds are. 
collected when fully ripe. 

In the case of roots or underground parts of plants, these require to 
be dug up carefully so as not to bruise or break them. They should then 
be washed gently, and, if large or thick, may be sliced before drying. Roots, 
leaves, etc., when drying, should not, as a rule, be exposed to direct sun- 
light and should be protected from rain or heavy dews at night. 

The prices of drug plants, as in the case of any other commodity, vary 
greatly and at present are higher than usual. When writing to a drug mer- 
chant for prices, a sample should be sent at the same time, and an estimate 
given of the quantity which the collector has at his disposal for. sale. 

In the following list, there is a considerable demand for those species 
marked with an asterisk. The others are sold in smaller quantities: 


I. Plants whose Roots or Underground Stems are Used. 


1. Male Fern (Aspidium Filix-Mas Sw.) 
2. Marginal Shield-Fern (A. marginale Sw.) grows in rocky woods. 
3. Couch-Grass or Dog Grass (A gropyron repens Beauv.) is.a common 
weed of cultivated ground. 
4. Skunk Cabbage (Spathyema foetida Raf.) grows in swamps and wet 
ground. 
5. Sweet Flag (Acorus Calamus L.) grows in swamps. 
*6. American White Hellebore or Indian Poke. (Veratrum viride 
Aiton.) occurs in swamps and wet woods. 
7. Blue Flag (Uris versicolor L.) grows in marshes and wet meadows. 
*8. Yellow Lady’s Slipper or Yellow Moccasin Flower (Cypripedium 
parviflorum Salisb.) occurs in swampy and boggy places in woods. 
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9. Wild Ginger or Canada Snakeroot (Asarum Canadense L.) grows 
in woods. 
*10. Yellow Dock or Curled Dock (Rumex crispus L.) and 
*11. Broad-leaved Dock (Rumex obtusifolius L.) are common weeds 
of cultivated ground. 
*12. Blue Cohosh or Papoose Root ae a 3 thalictroides Michx.) 
grows in woods. 
*13. May Apple or Wild Mandrake (Podophyllum peltatum L.) occurs 
in heavy soil in open woods. 
14. Bloodroot (Sanguinaria canadensis L.) occurs in rich woods. 
*15. Seneca Snakeroot or Mountain Flax (Polygala Senega L.) grows 
in rocky woods. 
16. Spotted Cranesbill or Alum Root (Geranium maculatum L.) occurs 
in open woods and in fields. 
*17. American Ginseng (Panax Quinquefolium L.) occurs in woods. 
18. Wild Sarsaparilla (Aralia nudicaulis L.) and 
19. American Spikenard (A. racemosa L.) grow in woods. 
20. Purple-stemmed Angelica (Angelica atropurpurea L.) grows in 
swamps and moist ground. 
21. Black Indian Hemp (Apocynum cannabinum L.) occurs in gravelly 
or sandy soil mostly near streams. 
22. Culver’s Root (Leptandra virginica Nutt.) grows in meadows and 
moist woods. 
*23. Dandelion (Taraxacum officinale Weber) is a common weed in 
cultivated ground. 
*24. Great Burdock (Arctium Lappa L.) grows as a weed on waste 
ground. The fruits are also used. 
25. Elecampane (Inula Helenium L.) occurs as a weed in alae and 
on roadsides. 


II. Plants Whose Bark is Used. 


26. White Pine (Pinus strobus L.) is a common tree. Only the inner 
bark is used. 

27. Butternut (Juglans cinerea L.) occurs in rocky ground. The bark 
of the root only is used. 

28. Sweet Birch (Betula Lenta L.) grows in gravelly or sandy soil. 

*29. Slippery Elm or Red Elm ( Ulmus fulua Michx.) grows in rich 
soil. Only the inner bark is used. 


53 


*30. Wild Black Cherry or Rum Cherry (Prunus iirginiana L.) occurs 
in woods. 

31. Prickly Ash or Toothache Tree (Zanthoxylum americanum Miller) 
is a shrub occurring in rocky woods and on river banks. 

32. Wild Guelder Rose or Cranberry Tree (Viburnum Opulus L.) is a 
shrub and occurs in woods and along streams in low grounds. 

*33. Nannyberry or Sheepberry (Viburnum Lentago L.) occurs in 
rich soil in woods and on banks of streams. The bark of the root only is 
used. 


III. Plants Whose Leaves (and Sometimes Flowering Tops) are 
Used. 


*34. Witch Hazel (Hamamelis virginiana L.) is a shrub occurring in 
damp woods on rocky soil. The bark is also used. The leaves are col- 
lected in autumn. 


35. Hemlock (Conium maculatum L.) occurs on waste ground. The 
fruits are also used. 

*36. Pipsissewa or Prince’s Pine (Chimaphila corymbosa Pursh.) grows 
in dry woods. 

37. Wintergreen or Checkerberry (Gaultheria procumbens L.) occurs 
in woods, especially under evergreen trees. 

38. Bearberry or Kinnikinnik (Arctostaphylos Uva- Ursi Spreng.) 
occurs in dry, sandy or rocky soil. 

39. Bog-bean or Buck-bean (Menyanthes trifoliata L.) occurs in swamps: 
The underground stem is also used. 

*40. Peppermint (Mentha piperita L.) grows in wet ground. Both 
leaves and flowering tops are used. 

*41. Spearmint (Mentha spicata L.) grows in wet ground. The 
flowering tops are also used. 

42. Mad Dog Skullcap (Scutellaria lateriflora L.) grows in wet places. 
The flowering tops are used. 

43. Catnip or Catmint ( Nepeta Cataria L.) grows in rather dry situa- 
tions on waste ground. The flowering tops are also used. 

*44. American Pennyroyal (Hedeoma pulegioides Pers.) occurs in dry 
fields. The flowering tops are also used. 

*45. Jimson Weed or Thorn Apple (Datura Stramonium L.) occurs 
on waste ground. The seeds are also used. 


54 


*46. Henbane (Hyoscyamus niger L.) occurs on sandy soil. The 
flowering tops are also used. 

47. Indian Tobacco (Lobelia inflata L.) occurs in fields and thickets 
on dry soil. The tops are also used after the first fruits ripen; also the seeds. 

48. Boneset or TFhoroughwort (Eupatorium perfoliatum L.) grows on 
low, wet ground. The flowering tops are also used. 

49. Tansy (Tanacetum vulgare L.) occurs on waste ground. The 
flowering tops are also used. 

50. Horseweed or Canada Fleabane (Erigeron Canadense L.) is a com- 
mon weed in fields and waste places. The flowering tops are also used. 

51. Coltsfoot (Tussilago Farfara L.) occurs in wet, clayey soil. The 
underground stem is also used. 


IV. Plants Whose Fruits (or Seeds) are Used. 


*52. Juniper (Juniperus communis L.) occurs on dry hills. The berry- 
like cones are used. 
*53. Hop (Humulus Lupulus L.) occurs in thickets and on river banks. 
The whole fruiting cones are used. 
54. White Mustard (Sznapis alba i) and 
55. Black Mustard (Brassica nigra Koch.) both grow in fields and waste 
places. The seeds when ground and mixed constitute ordinary Mustard. 
56. Smooth Sumach (Rhus glabra L.) occurs in dry soil. 


57. Caraway (Carum Carui L.) grows on waste ground. 


V. Miscellaneous Drug Plants. 


58. Balm of Gilead (Populus candicans Ait.). It is a large tree, the 
resinous buds being the part used. 

59. Bittersweet or Woody Nightshade (Solanum Dulcamara L.) is a 
shrub, and occurs on damp ground. The young twigs when two to three 
years old are collected after the leaves have fallen. The green leaves are 
also used. 

60. American Elder (Sambucus canadensis L.) is a shrub growing in 
moist soil at low elevation. The open flowers are used. 


Those who are further interested in this subject should obtain the 
bulletin on ‘‘Medicinal Plants and their Cultivation in Canada” (French 
and English) which can be had free of charge from the Publications Branch, 
Ottawa. 
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SOME SILENT INVADERS OF OUR FIELDS. 


Bro. M. Victorin, of the Christian Schools, Longueuil College, P.Q. 


It must be acknowledged that, in a general way, the average farmer 
looks rather disdainfully on the entomologist and the botanist. Both of 
these are, in his mind, dirty and queer-looking gentlemen, disrespectful 
of fences and oatfields, bound on the ridiculous task of picking weeds and 
catching bugs. 


Truth and justice are very far from this realistic conception, and in 
the name of the ill-used tribe which I have the honor to represent in this 
meeting, I will lay a dignified protestation. The field botanist—and the 
entomologist as well—patrolling, shine or rain, on the edge of our fields, is 
the advanced guard of agriculture. 


As a matter of fact, numberless hardy and well-armed plants, endowed 
with powerful means of adaptation to every kind of soil or climate, silently 
make their way to the St. Lawrence Valley. Geologists make much about 
the state of equilibrium to which the earth’s crust is settling through the 
permanent weathering processes. There is something similar at work 
with the vegetation of the globe. The actual distribution of plants is a 
resultant of various ecological factors, such as climate, soil constituents, 
physiographical features, etc., whose action is nevertheless hindered by 
the limitations of the plant itself. 


On the other hand, it cannot be denied that the action of. man over 
nature has to a large extent modified the ecological equilibrium corre- 
sponding to the actual geological phase. And as this human factor is 
gradually increasing its stress, we must expect that the distribution of 
plants will continue to vary until each species will have reached every habitat 
where it can compete with success with the already established flora. 
Botanically, a weed is, therefore, nothing else than a plant, which, through 
the agency of man, has found a new and excellent mode of dispersal, thus 
gaining a foothold which it has been able to retain through special qualities 
of easy multiplication or great resistance. 


The St. Lawrence Valley, primitively clothed with the dense north- 
eastern forest, and now opened gradually to agriculture and industry, 
would present a most interesting problem in this respect: 7.e., to figure the 
flora of the country as Champlain, Hebert and Sarrasin saw it. This, we 
intend to-attempt some day or other. 
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The present paper will only be a report—brief as that of a sentry 
should be—about “‘some silent invaders of our fields.’’ 


Lactuca scariola L., the Prickly Lettuce, is becoming abundant around 
Mount Royal. It seems useful to draw attention to this rather cumbrous 
weed. We do not notice it, though, on the South Shore, nor on the Lower 
St. Lawrence. 
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Lactuca Scariola (Prickly Lettuce) 


Iva xanthifolia Nutt., is a sturdy Ambrosiaceae brought into Montreal, 
. we believe, with the American coal. We have not seen it since our report 
in the ‘“‘Naturaliste Canadien” (XL. 87, 1913). But it is to be watched, 
since Mr. M. L. Fernald finds it quite at home somewhere in Maine, near 
our borders. (Rhodora XII. 139). 


Senecio vulgaris L., the Common Groundsel, we find rather sparingly 
around Montreal, but extremely abundant in Temiscouata County, owing 
to the proximity of the Maritime Provinces where it is a pernicious plant. 
On the Lower St. Lawrence, the conditions seem adapted to the establish- 
ment of Senecio since the native flora offers also: S. aureus L., S. Balsamitae 
Muhl., S. discoideus (Hook.) Britton, and the giant halophytic S. pseudo- 
Arnica Less. We have reasons to think that Senecio vulgaris L., is travelling 
northwestward. 


Vaccaria Vaccaria L., Britton, one of the worst weeds of the grain 
fields of the West, was collected once in Longueuil, in 1912, by one of our 
pupils, Mr. C. Lajoie. 
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Galinsoga parviflora Cav. is an immigrant from Tropical America 
which we have already recorded in the “‘Naturaliste Canadien (XXXVII: 
82; XXXVII: 130). It is now a pest everywhere in the gardens around 
Montreal. It has even invaded the edge of sidewalks in the city. 


Potentilla intermedia L., is forming extensive patches in lawns at 
Outremont, Island of Montreal. It is an introduction from Europe via 
the Northeastern States, but like most of the Rosaceae, it is not liable to 
do much damage. 


Tragopogon pratensis L., the wild salsify is thoroughly naturalized 
around Mount St. Hilaire, one of the Monteregian trap hills. There it 
thrives in orchards and along roadsides. We do not know it out of this 
limited area. 


Vinca minor L., is another introduction in the orchards of St. Hilaire. 
It is propagated by runners, the flowers being, as can be expected, rather 
scanty. 


Inula Helenium L., this giant weed, common in Ontario, has maintain- 
ed colonies for several years around Longueuil. 


Serapias Helleborine L., represents the unique feature of a naturalized 
Orchidaceae in this country. It has become exceedingly abundant on 
and around Mount Royal. The probable origin is cultivation in very 
early times on account of supposed medicinal properties. We can believe 
with some amount of certainty that it is a relic of primitive gardening on 
the Island, and that it has been brought by the first French settlers. Lysi- 
machia punctata L., reported for a long time to occur around Annapolis 
(N.S.), and now naturalized in our Province as far as Temiscouata County, 
has probably a similar origin. 


Hieracium Pilosella L. The last but not the least. It is really to 
be wondered that official agriculturists in this country do not seem to 
realize that this Hawkweed is steadily invading our Province, and will 
become here, as it is in the Maritime Provinces, a most noxious weed. 


We have seen it in Temiscouata, though rather sparingly, during the 
summer of 1913; but, last summer, we were amazed to see it checking all 
other vegetation in some pastures at St. Raymond Co., Portneuf, in the 
heart of the Laurentide district. If we add that we are aware it is doing 
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considerable damage in the county of Beauce, where it is dreaded as much 
as the Orange Hawkweed ( Hieracium aurantiacum L.) it must be admitted 


Orange Hawkweed. 


that Hieracium Pilosella L. has already gained a strong position against 
the Quebec farmer. In our opinion it is more than time to begin fighting 
seriously this pest, the best-equipped of the above-mentioned “silent 
invaders of our fields.” 


THE BROWN TAIL MOTH IN NEW BRUNSWICK. 
E. H. Strickland, Field Officer, Entomological Branch, Ottawa. 


The Brown Tail Moth, which is a native of Europe, was discovered 
in America in 1897. In this year it was found to be present in such large 
numbers at Somerville, Mass., that it is believed to have been in the country 
for about six or seven years prior to this date. In all probability it was 
imported upon nursery stock from France or Holland to this district, from 
which it has spread in all directions, and by 1910 had established itself 
in New Brunswick. 


Brown-tail Caterpillars devouring the foliage. 
From the Report of the Dominion Entomologist for 1911. 


An earlier infestation on Canadian soil was, however, recorded in Nova 
Scotia. From its extent at this time it is certain that the moth had been 
present there for several years. The agency by which this infestation 
was effected is thought to be the schooners which ply between this coast 
and the infested shores of New England, and by the natural spread resulting 
from the flight of adult females. This infestation is being combatted with 
great difficulty since it was well established before it was reported and the 
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collection of the winter nests, which constitutes the most practical means 
of control, is much hampered by the old deserted orchards and large growth 
of seedling apple and thorn in that district. 


In New Brunswick the situation is at present somewhat better, though 
this Province is menaced constantly by fresh migrations from adjoining 
States; it is dependent, therefore, to a large extent, upon the activity 
displayed by the officials of these States in reducing the moths in their 
territory. 

There can be little doubt but that within a few years the moth will 
be present in Quebec, and for this reason the Dominion Field Cfficer to the 
Entomological Branch spends his winters in the infested area of New 
‘Brunswick so that he will be ready to apply the most up-to-date methods 
of control from the first appearance of the Moth in this Province. Also 
a scout of certain parts of Quebec likely to be infested first is made each 
winter. 

The summer of 1913 was marked by a very large flight of moths into 
New Brunswick from the State of Maine, due to the fact that the prevailing 
wind at the time of flight was from the west. 


The survey of the Province during the winter of 1913-1914 showed 
that over 10,000 square miles were infested, and in this area 30,000 winter 
nests were taken. The 1914 flight from the States was small and at this 
date less than 250 nests have been taken in New Brunswick, and the work 
is almost completed. This figure is a tribute to the thoroughness with 
which the winter work in 1913-1914 was accomplished under the direction 
of Mr. L. S. McLaine of the Dominion Entomological Branch. 


Female of Brown-tail Moth laying her batch of eggs on leaf. 
From the Report of the Dominion Entomologist for 1911. 


The life history of the Brown Tail Moth is briefly as follows: 

The white winged moths emerge in July and the female lays a mass 
of eggs upon the leaf of an apple, or certain other tree. This mass con- 
tains about 300 eggs, and is covered with hairs removed from a large brown 
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tuft which the parent bears at the apex of the abdomen. These eggs 
hatch early in August, and the small larvae feed gregariously upon the 
leaf, and sometimes on neighbouring leaves also, skeletonising them. 
After a few weeks they spin a strong silken nest within one or more leaves 
folded together. The petioles of such leaves are attached firmly to their 
twigs by a conspicuous felting of white silk, so that when all the normal 
leaves are shed by the tree these nests remain attached, with their enclosed 
larvae entirely protected from rain and snow, and to a large extent from 
wind. In the spring they emerge from their ‘“‘Winter Nests’’ and spread 
over the tree, feeding till mature when they pupate among the leaves. 


The winter nest offers the most easy means of combatting this pest, 
for if all of these be removed during the winter a district will be free from 
caterpillars during the ensuing summer. This method of control has 
been adopted by the Government of Canada as the most practical, pend- 
ing the establishment of parasites and predators in sufficient numbers to 
constitute a natural control. The Dominion and Provincial Govern- 
ments of Nova Scotia and New Brunswick have in co-operation engaged 
and equipped sufficient men to deal with this phase of the work in both 
Provinces. 


In 1913-4 and again this year some 20 men were employed in New 
Brunswick and about 12 men in Nova Scotia, upon this work. Each 
man is equipped with a long pruning pole, a pair of snow shoes, and a knap- 
sack in which he carries such personal impedimenta as he requires for 
a week’s sojourn in the country, a road map upon which is marked the 
territory he is to cover, and a note book for recording the nests taken, with 
the name of the host plant and locality. 


When the infestation is moderately light, as has been the case so far 
in New Brunswick, the range of host plants is limited to the following: 
Apple, Pear, Thorn, Elm, Cherry, Choke Cherry and Amelanchior. Al- 
though pear is the favourite food plant it is little grown and over 80 per 
cent of the nests are taken from apple trees. Thus the work is resolved 
into an inspection of every tree of the above species within the infested 
area. Every man has impressed upon him the fact that his value does 
not depend so much upon the number of nests that he takes nor the amount 
of territory he covers, as upon the number of nests that are not left behind 
after he has worked his allotted territory. 


Mr. McLaine is, this year, sending crews of four men into different 
portions of the Province assigning to each two or more counties to work 
during the season. This method keeps rail fares at a minimum. 
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Whenever feasible each crew chooses a headquarters from week to 
week in some town, and the work is planned so that the men may con- 
verge upon it towards the end of the week, in order that they may get 
a change of linen, and that the work accomplished may be recorded and 
the results forwarded to’Fredericton, while the work for the coming week 
is planned. The men are sent out in pairs as a matter of precaution, for 
they have to go often far from traversed roads where an accident to a 
solitary man might lead to serious results. These two men usually take 
opposite sides of a road each working his territory back to the woods, 
but get into touch occasionally and help each other out when the work 
is unevenly divided. The work proceeds with far greater ease when ,snow- 
shoeing is possible. Not only is it less tiring than walking over frozen, 
ploughed orchards, but it also aids partners in keeping in touch with each 
other since a glance at an orchard for tracks at once shows whether one’s 
partner is ahead or behind. 


At sunset the two men together seek a night’s lodging in a convenient 
house, and there count over, and record, their day’s takings. 


Thus from day to day more and more territory is covered and the 
work of different crews is joined up, till before the close of the winter, it 
is believed that very few of the susceptible trees have escaped examination. 
Anyone familiar with the condition in New Brunswick will realise how 
difficult it would be to say that not a tree had been missed. The apple 
orchards in open spaces have been examined without exception as also 
have, probably, the seedlings that spring up along the snake fences stretch- 
ing back to the woods. But there are deserted orchards now overgrown 
with forest growth, which are difficult to discover and difficult to examine, 
and there are the seedlings just within the fringe of the woods which are 
detected only with the greatest care. When such an orchard is heard of 
from inhabitants of the district, it is hunted up and its location is marked 
on the map carried by the man, so that in all maps of the district for use 
in subsequent years its presence will be indicated. 


There are, besides these places, large areas which have grown up to 
a tangle of thorn or apple seedlings where one can move around with diffi- 
culty only, and unless there is sufficient snow on the ground it is almost 
impossible for one to say with certainty that the whole has been traversed. 


Most of the men return to the work from year to year and have now 
gained an efficiency which is indicated by the results shown by a compari- 
son of the infestation in 1913-14 eee the fresh eg 
from infested districts across the “line.” 
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A second means of control is being employed by the Government 
with gratifying results. This consists of the importation of parasites 
and predators. By an arrangement with the Federal Government of the 
United States, Mr. McLaine spends his summers in the vicinity of Boston 


Winter nests of Brown-tail Moth. 
From the Report of the Dominion Entomologist for 1911. 


collecting and rearing large numbers of the parasites and predators of the 
Brown Tail and Gipsy Moths, which our neighbours have succeeded in 
importing from Europe and establishing in their country. These are 
sent to various places in Nova Scotia, New Brunswick, and Quebec, and 
it is hoped that some day they may become so. thoroughly established 
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here that they will bring about an equilibrium in which the larvae of the 
Brown Tail Moth will be kept down to innocuous numbers. 


Hardly less important is the system of inspection of nursery stock 
imported from Europe, Japan and the New England States which was 
established in 1909 to prevent further and more widespread distribution 
of this pest. During the first year of inspection 196 webs were taken from 
nursery stock imported from France. 


In connection with this work the Destructive Insect and Pests Act 
was passed in 1910 which provided for the inspection of all foreign 
nursery stock from infested areas, and of forest products from the infested 
States of New England. 


A further method of control which might be used, were the infes- 
tation to become very serious, is that of spraying of arsenicals, but with 
the insect in question the collection of winter nests offers a far cheaper 
method of control, and with the encouraging statistics we can look to this 
method as the best and cheapest means of holding this pest in check until 
the time when our imported parasites may take over the control with 
unabated vigour for all time to come. 
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BUTTERFLIES IN NATURE AND IN BOOKS. 
Albert F. Winn, Westmount. 


It has been rather difficult to select a title suitable for a paper which 
our President suggested that I should write for this meeting. His impres- 
sion is, and I sincerely hope he is right, that there are a great many people 
in this Province, as well as elsewhere, who love our beautiful butterflies 
and wish to learn their names and all about them, but do not know what 
books to refer to in order to satisfy the desire for information. If this 
paper should catch the eye of, and be of any assistance to, at least one 
person its object will have been accomplished. 


Of late years all the efforts of our experts have resulted in educating 
the public to the conviction that the only good insect is a dead insect 
and that the whole race of creatures possessed of six legs should be promptly 
dispatched according to the latest poisoning rules laid down in the reports. 


We are not, or should not be, a Society for the Protection of Plants 
composed of ruthless annihilators of insects, but of a body of students 
aiming through a study of the marvellous relationships between plants 
and insects, between one insect and another insect, and between both 
insects and plants and their respective fungous diseases, to find out 
and publish the best means of enabling the agriculturalist and fruit-grower 
to keep his or her pests within reasonable bounds and so produce crops 
which are a credit alike to the grower and the Province. It should be 
scarcely necessary to state here that no native insect has ever been, or is 
ever likely to be completely wiped out by an intentional action of man. 
This statement will perhaps be a relief to those who have eyes for the 
beauties of Nature and see among all her marvellous productions the 
many brilliantly coloured butterflies which flit from flower to flower and 
have felt concerned lest they should all be destroyed on account of the 
sins of a few more or less distant relations. There is only one truthful 
answer possible to the question, ‘How can we exterminate an insect.” 
and that is, to destroy everything it feeds upon—which is certainly a case 
of the ‘‘cure being worse than the disease.”’ 


Of all the various orders of insects, the butterflies are undoubtedly 
the most generally known by those who have eyes for the beauties of Na- 
ture. There are certain insects, mosquitoes and black flies which also 
attract much attention, but the usual feeling is for man to get as far from 
them as possible. Everyone knows what a butterfly looks like. Most 
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of us have passed through a time when there was an irresistible impulse 
to pull off one’s hat and drop it carefully over the beautiful creature 
that had rested for a moment on a blade of grass, or was feeding on the 
nectar of a flower. But we did not always catch him with his pair of 
eyes, each composed of hundreds of facets, occupying a large portion of 
his head; he could see apparently above and below, in front, behind and 
on all sides. Outstretched from the head also was a delicate pair of 
thread-like organs, with a knob at the end, known as antennae, possibly 
organs of scent or hearing, which revealed our presence through the crack- 
ing of some stick trodden upon or by the brushing aside of some weed or 
branch. And even if the butterfly could not either see, hear or smell 
our approach, there is nothing more restless than a butterfly, and when it 
settles it is always a question of whether it will stay there the small fraction 
of a second or for several minutes before taking to its wings again. So 
very often it was like the Irishman and the flea “‘When we put our fingers 
on him, he wasn’t there.” 


But let us suppose that we have got beyond the idea of chasing butter- 
flies either for the sport there is in capturing the elusive creatures, or the 
more or less primitive habit of delighting to hunt and kill living things; 
and that we wish to learn something of their names, the wonderful lives 
they lead, and the relations they bear to other portions of Nature’s realm. 
The first question that is likely to arise in studying any animal or plant 
is ‘What is its name?”’ That problem occurred from the very beginning; 
so soon as Adam began to notice the things about him we find he had to 
give names to the animals. 


Of names for butterflies and moths, we have a scientific or Latin 
name just as we have for plants and birds; and for many of the commoner 
sorts we have also more or less familiar ones in our own language; but, 
unfortunately, in North America, these are apt to be confusing, for in one 
place a certain name may be current, while in another district the same insect 
will be known by a totally different name. This condition of things will 
pass away.and the adoption of uniform common or popular names wil 
help much to increase the interest in our insect friends. In England, 
I am glad to see by a book recently published*, they have a popular and 
distinctive name for each and every butterfly and moth found in the 
British Isles. There are no duplicates, which is more than can be said 
for the scientific specific ones, although they are not nearly such great 
sinners in this respect as we are in North America. I shall in so far as 
possible avoid going into technical names or matters as this paper is one 


* Newman’s. 


67 


which could easily be extended to fill up the pages of our entire report. 
Let no one be dissuaded from studying the butterflies and moths through 
the once wide-spread belief that it is necessary to kill the insects or to 
impale them while still alive on the longest and rustiest pin that can be 
found and to let them slowly die on the parlour curtains. If we wish 
to make a collection of butterflies, and most of those taking up this study 
will probably do so, it is of course necessary that a few should be killed, 
but this can be done instantly by poison, without giving any pain or suf- 
fering; in fact, it must be so done if we wish to have perfect specimens 
for future study. A butterfly caught in the field and enclosed in a tightly 
fitting box—don’t punch holes in it—will remain perfectly quiet while 
being brought home, where it can be liberated and watched. It may be 
fed on a little sugar and water or syrup on a piece of sponge or cotton wool, 
the creature unrolling its tongue which was coiled up like a watch spring 
beneath its head, and inserting the tip in the sweets sucks up the liquid 
with very evident pleasure. After examining it carefully the window can 
be opened and away flies the butterfly. Even our friends the botanists 
cannot claim to be more humane. 


Now to explain how to get our names and our knowledge, often two 
very different matters. Of course, the first source one naturally looks 
to is printed books, the result of others’ work, and it is a good deal easier 
to write this paper now than it would have been say twenty years ago, 
for a great many books have been published lately and the cheapening 
of the illustrations through photographic half-tone and three colour pro- 
cesses have made the prices come within reach of those of ordinary means. 


The first of these I would unhesitatingly recommend to anyone is 
Holland’s “Butterfly Book’’, published by Doubleday and McClure, N.Y., 
1898—Canadian Edition by Wm. Briggs, Toronto, at $3.00; and obtain- 
able at any bookstore. The book contains 48 full page plates showing 
in natural colours and full size nearly every butterfly one is apt to come 
across. A companion volume by the same author, entitled ‘““The Moth 
Book”’ illustrates the moths in the same manner; it was published in 1906 
and costs $4.00. It contains 48 plates and 263 text figures. The fact 
that there aré about 10 times as many moths known as there are butter- 
flies prevents quite such a large percentage of these being illustrated, but 
most of the forms commonly met in the eastern part of this continent 
are shown life size in all their beautiful colours. 


With these books on our table, we await the coming of spring with 
its flowers and butterflies. On fine days, at the end of March or beginning 
of April, before all the snow has disappeared, a rather large butterfly with 
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crimson wings, bordered with yellow, near the inner edge of which is a 
row of blue round or triangular spots, and a dark, almost black under- 
side, is often seen flying about settling here and there on a warm fence 
or stone with wings spread out to enjoy any heat there may be. If there 
are any maple trees in the neighbourhood these butterflies are sure to be 
seen drinking the running sap, and may often be picked off the trees be- 
tween the thumb and first finger. 


We take one home and know it is a butterfly by the knobs at the 
tips of the antennae. In the moths these organs are without knobs, being 
either feathered or thread-like. We pick up the “Butterfly Book” and 
have not far to look for our friend for he is figured on the frontispiece 
fig. 6, Vanessa antiopa, the mourning cloak butterfly. We have made 
its acquaintance, we know its name, we now wish to know it better, so 
we turn to the index and are referred to page 169 which tells us the num- 
ber of the plate on which the caterpillar and the chrysalis are pictured, 
and that the food plants of the caterpillar are willows, elm and poplars. 
Owing to the limitations of space, Dr. Holland’s two books are very de- 
ficent in the matter of information in the text, so for further particulars 
we must look elsewhere. 


Harris’ Treatise on Insects Injurious to Vegetation is the book I would 
next refer to and, although now somewhat of a classic, up to the time of 
Holland’s books, was one that was always considered as the most useful 
all round work to have at hand, and it will never lose its importance in 
the literature of the subject. Originally published in 1841, it was repub- 
lished in 1842 and 1852. It was then revised and enlarged by E. L. Flint, 
in 1862, and a later edition appeared in 1890, New York, Orange Judd 
Co., publishers. I think the price is about $2.50. It contains eight plates 
and 275 text figures. On pages 296-298 we read that the mourning cloak 
butterflies pass the long winters in a torpid state in barns, hollow trees, 
and crevices of walls, coming out of their hiding places very early in 
spring. A description is given of the black spring caterpillar which lives 
in colonies on the willows. These caterpillars turn in due course to chrysa- 
lids which produce the beautiful fresh butterflies about the beginning of 
July. These in turn lay their eggs which hatch into caterpillars, eat for 
a while, enter the chrysalis state and produce butterflies throughout the 
fall. The cold weather makes them seek winter quarters and one sea- 
son’s history of their lives is complete, two broods in a year. 


Another useful book is French’s ‘‘Butterflies of the Eastern United 
States’? published by Lippincott, Philadelphia, in 1866 at $2.00. This 
contains over 400 pages with 93 text figures. Pages 193-5 deal with our 
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butterfly and we learn that there are two varieties that may be met with, 
though very rarely, as this insect is very uniform in appearance, and in. 
any case there is no other butterfly in North America which would be 
likely to be confused with it. Should one wish to read further about 
the butterfly there is the magnificent work of S. H. Scudder, ‘‘The But- 
terflies of New England’’, published in 1886, in three 4°° volumes, beau- 
tifully illustrated and a perfect mine of information, dealing with the 
subject from every standpoint. The cost is about $75.00 which puts 
it out of reach of most students, but should be accessible for reference 
in large libraries. 


Another classic work is that of W. H. Edward’s, entitled, ‘‘The But- 
terflies of North America’, also in three volumes, which appeared in parts 
from 1868 to 1897 and costs about $135.00. The species dealt with are 
illustrated by the most exquisite hand coloured plates, and the drawings 
of the early stages and the complete life histories have a value which can 
never be excelled. 


There are a number of other works both ancient and modern which 
might be mentioned if space permitted, but we must pass on to mention 
the volumes which were coming out regularly in parts till the war broke 
out, The Macro—Lepidoptera of the World, by Adalbert Seitz. Several 
volumes have been completed and it is intended to include coloured figures 
of every known species of butterfly and the larger moths. This work, 
for reference purposes, will be invaluable to anyone who is deeply inter- 
ested, for the plates will show a representation which no one museum 
in the world could exhibit. 


For further information about our mourning cloak butterfly we 
may go through the volumes of the various entomological periodicals, 
Transactions of Scientific Societies and Reports of Museums and Experi- 
mental Stations. Out of many may be mentioned The Canadian En- 
tomologist, the organ of the Entomological Society of Ontario, now in 
its 47th year; the Entomological News of Philadelphia; the Journal of the 
New York Entomological Society; Psyche; the Transactions of the American 
Entomological Society; Dr. Barne’s Contributions to North American Lepidop- 
tera, all of which are full of items, large or small, dealing with insects ex- 
clusively, and containing many illustrations. Other periodicals have been 
published for a while and have come to untimely ends, such as Jnsect 
Life, Papilio, and Entomologica Americana; but, though memories of 
the past, the information in their pages will never cease to be of value, 
nor the work of their contributors forgotten. 
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A difficulty that confronts the student with regard to periodicals 
is how to find among the mass of material the items that relate to any 
particular insect. True, each volume has its index, but to consult the 
indexes of 40 volumes each of three or four periodicals is no small under- 
taking, particularly when the generic names change so often. Fortunately 
in many families and genera of butterflies and moths, monographic papers 
have been published giving full references to the bibliography with name 
of author, volume and page and date of publication. Most catalogues 
give reference to the original description, so our labours are lightened to 
some extent. 


From some of these periodicals we may learn about the mourning 
cloak butterfly: that it is to be found not only throughout North America 
from Dawson City to Texas, but also in Europe and through Asia to 
Japan; particulars are given of parasitic insects which keep it from be- 
coming a serious pest to the trees; we also learn that the butterfly can 
produce an audible scratchy sound by rubbing file-like roughened parts 
of the wings together, and much other interesting information. But 
there are many things the books won’t tell us, for example, why the few 
specimens that are taken in England never have the borders of the wings 
a bright yellow, but dirty white. Neither do they tell us why we find 
the early spring butterflies getting more and more tattered and torn as 
April goes by, but early in June specimens in much better condition are 
seen. The only book to go to is the Book of Nature, the free common 
property of all, written in a language we can all understand, if we will 
but study its pages and turn them over one at a time to find more and 
more to lead one on. 


We are tempted out into the fields again a little later in the season, 
say about Victoria Day, and the clouded sulphur butterfly, philodice, 
is on the wing actively searching for clover on which the female lays her 
eggs for the caterpillars to feed upon. The white imported cabbage but- 
terfly, rapae, hovers about the roadsides and gardens ready to attack our 
cabbage plants, lettuce, mignonette and nasturtiums; while the native 
green-veined white, oleracea, is more apt to be seen in clearings in the 
woods. Here and there also we see the black swallow-tail butterfly, as- 
terias, sailing about over fields and gardens particularly where there are 
parsley, carrot or any umbelliferous plants that its handsome caterpillar 
feeds upon. These four butterflies belong to a different family from the 
mourning cloak, and are to be found in our books a long way from our 
previous acquaintances, and we are perhaps tempted to study the classi- 
fication a little to see what distinguishes them. All insects have six legs 
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arranged in three pairs, but if you will look at the mourning cloak you 
will see that the front pair are not used for walking and are mere brush- 
like organs, so that the family to which it belongs may be termed, ‘‘the 
four footed butterflies.” In the others we have mentioned all three pairs 
are equally well developed. 


At the end of May also we will find around the Columbine blossoms 
many active little black butterflies known as “‘dusky skippers’’. These 
belong to another family, most of whose members come out a little later on 
in the season; they are reddish orange in colour and are collectively known 
as ‘“‘skippers’’. They can be recognized by the manner in which the wings 
are held when at rest, the upper pair being raised at an angle of 45 de- 
grees while the lower pair are stretched out nearly horizontally. 


Still another family comprises the delicate blue butterflies of the 
early spring and midsummer, and the equally beautiful copper butter- 
flies. 


Out of many books dealing with classification we may recommend 
Comstock’s ‘“‘Manual for the Study of Insects,’ (Ithaca, N.Y., 1895); 
and Packard’s, ‘“‘Guide to the Study of Insects,’’ (H. Holt, N.Y., 1883); 
but there is so little stability or uniformity in the matter of classification 
in some orders, that the beginner would do well to commence by becoming 
familiar with the individual species and their habits, and will quickly learn 
which of the other sorts met with are closely related to those already 
known, and need in no wise bother his head about hair-splitting distinc- 
tions between one genus and another in order to enjoy the wonders of 
Nature as shown in some of her most wondrous creatures. Many of the 
divisions are not only entirely artificial, but are absolutely unrecognized 
by Nature, and such being the case, I repeat, consult and study the 
Book of Nature and pin your faith to what you can see for yourself 
rather than to what you can read on the printed pages of any books 
made by man. 
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FOREST INSECT CONDITIONS IN STANLEY PARK, 
VANCOUVER, B.C. 


R. N. Chrystal, Field Officer, Entomological Branch, Ottawa. 


On a peninsula lying to the north of the City of Vancouver, B.C., 
ther is an area of forest land some 900 acres in extent, known as Stanley 
Park. The area in question is owned by the Dominion Government, 
and was leased to the city for park purposes a number of years ago. 

Since that time this area has been rendered accessible to the public 
by the construction of driveways and pedestrian trails, whilst numerous 


Galls of the Sitka spruce Gall Aphis, Stanley Park, Vanc. 
(From Bul. 7, Div. Ent., Dept. of Agric., Ottawa) 
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plans for rendering the Park an attractive pleasure ground have been 
carried out. 


Formerly the area consisted of a mixed coniferous forest; cedar, Thuya 
plicata, Douglas fir, Pseudotsuga, mucronata Sitka spruce, Picea sitchensis, 
and hemlock, Tsuga heterophylla, being the chief species; most of the present 
stock on the ground is second growth, however, the area having been 
logged over, and only a small percentage of the large trees left standing. 
The present coniferous forest is in most places intermixed with a consid- 
erable proportion of broad-leaved species, and these in a few localities 
seem to be in sole possession of the ground. A few years ago it was noticed 
that the coniferous trees, more especially the hemlock and the Sitka spruce, 
were in a very unhealthy condition, quite a number of trees being dead, 
and others in a dying condition. 


In 1913 an enquiry was instituted; Mr. H. T. Gussow, Dominion 
Botanist and Mr. J. M. Swaine, Assistant Entomologist for Forest Insects, 
examined the area, and reported on thé conditions. The facts ascertained 
in this preliminary enquiry were briefly these: 


I. Many of the largest cedars, were found to be top-killed, which, 
it was stated, was due to fungus disease. 


II. The Sitka spruce was found to be suffering from the attacks of 
a species of Gall Aphis of the genus Chermes, which was found to have 
been in large measure the cause of the death of many trees. In certain 
circumscribed areas an injurious bark beetle, Dendroctonus obesus Lec., 
was also found to be working havoc among the spruce. This beetle has 
been found to be injurious to spruce in other parts of British Columbia. 


III. The hemlock in many parts of the Park had been defoliated 
several years in succession by the caterpillar of a geometrid moth of the 
genus Therina, the caterpillars and adults being seen in large numbers 
in the summer and fall of 1913, and in previous years. 


In the summer of 1914, a closer investigation of insect conditions 
in the Park was undertaken, a Forest Insect Laboratory being established 
for the purpose. The main objects aimed at were the tracing out of the 
life-history of the Gall Chermes on the Sitka spruce, and the life-history 
of the Therina on the hemlock. 


By means of cage experiments, the migration of the winged Chermes 
issuing from the galls on the Sitka spruce in July was traced to the Douglas 
fir, which fact was observed also under natural conditions, many winged 
forms being found on the needles of Douglas fir in the open. The sub- 
sequent life-history of the Chermes was determined almost completely, 


The Hemlock Chermes, Stanley Park, Vancouver. (Original). 


and the missing points will, it is hoped, be discovered this season. As 
it was extremely desirable to ascertain the prevalence of the injurious 
bark beetles, D. obesus, in the Sitka spruce, a survey of the whole area 
of the Park was undertaken to locate and mark all beetle-infested trees, 
in order that they might be cut down and removed as soon as was prac- 
ticable. 
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In the course of this survey notes were taken of the general condi- 
tion of the spruce and hemlock over the area; the results of which showed 
that a large number of spruce had died from the attack by the Gall Chermes. 
The hemlock in places had been killed by repeated defoliation; but in the 
summer of 1914 it was noted that the Therina had greatly decreased in 
numbers, parasitism being assigned as the probable cause; a Tachinid 
was found parasitilizing the larvae in considerable numbers. In the case 
of the smaller trees, in 1914 the injury inflicted was practically nil. 


The question of remedial measures in the case of Stanley Park can 
be divided into three heads, Clean Culture, Artificial Control Measures, 
and Reforestation. Plans have been submitted for the removal of all 
dead and dying trees, beginning with those trees which by their condi- 
tion threaten to become a source of infection for their healthy neighbours, 


Artificial control in this case includes two important operations; 
spraying the hemlocks with lead arsenate for the control of the defoli- 
ating caterpillars, and spraying the spruce foliage with contact insecti- 
cides to check the spread of the destructive spruce gall aphis. The power 
sprayers now available enable us to spray foliage up to 140 feet high, 
when a ladder or high platform is used. If this spraying could have been 
done two years ago very many of the hemlocks and all the smaller spruce 
along the driveways might have been saved. The damage from the 
caterpillars is now about over, however, and the lower spruce foliage 
nearly all destroyed, so that spraying operations will not be undertaken 
for the present. Experimental spraying determined that the spruce 
gall aphis could be controlled very readily with kerosene emulsion and 
fish-oil soap mixtures. 


Under the third head comes the question of the choice of species with 
which to replant the areas which should be cleared. Owing to its limited 
extent, Stanley Park lends itself admirably to the European System of arti- 
ficial sylvicultural regeneration of forest areas by planting. The species 
which has been recommended as being the most suitable for this pur- 
pose is the Douglas fir, which is claimed to be the healthiest conifer on 
the Pacific Coast. Such a scheme of regeneration, if carried out intelli- 
gently, would in all probability have the effect of transforming this beauti- 
ful park once more into a living paradise of nature, instead of being a place 
where one may see the dead and rotting trunks of forest giants which 
have gone before. 
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SOME INSECT PARASITES OF THE BUD MOTH. 
E. Melville DuPorte, Macdonald College. 


During the past two seasons the bud moth has been one of the most 
destructive orchard pests in certain sections of this province. The writer 
has made observations on life history of the insect in this district and 
has paid special attention to the occurrence of parasites because the splen- 
did work done in the United States and other countries on insect para- 
sitism has shown that a more extensive knowledge of insect parasitism 
and a fuller elaboration of the means of applying this knowledge to the 
practical problems of entomology will result in rendering innocuous some 
of our most injurious species, or at least in greatly reducing the extent 
of their depredations. 


Last summer I succeeded in obtaining four hymenopterous parasites 
from the bud moth. Through the courtesy of Dr. L. O. Howard, Chief 
of the U. S. Bureau of Entomology, and Mr. J. C. Crawford of the U. 5S. 
National Museum these were identified as Pimpla (Itoplectes) conquisitor 
Say, (Microdus) Bassus earinoides Cress., Opius (Biosteres) sp., and ‘Pen- 
tarthron minutum Riley (Trichogramma pretiosa Riley). 


Of these Microdus earinoides is the only one which has previously 
been described as a parasite of the bud moth. 


Pimpla conquisitor is a common parasite of wide distribution. It 
is one of the most important enemies of the cotton worm (Aletia argil- 
lacea) and is also parasitic on the bagworm, tent caterpillar and other 
lepidoptera. 


The Opius is probably an undescribed species. 
Microdus, Pimpla and Opius were reared from the pupae. 


Pentharthron minutum was reared from the eggs of the bud moth. 
This minute chalcid is our commonest egg parasite and preys on a large 
number of hosts, but has not been before described as a parasite of the 
bud moth. Eggs parasitised by this insect are easily recognised, as they 
assume a deep, shiny black colour. On breaking open the egg a yellow 
grub or a yellow pupa with red eyes may be seen within it. Sometimes 
there are two parasites within a single egg although the length of the 
egg does not exceed 1-30 inch. This parasite seemed to be widespread, 
as I found it at Abbottsford, Como, La Trappe, Baie D’Urfé, Ste. Marie 
and St. Annes. It is the most abundant of the parasites found, and will 
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very likely soon check the increase of the bud moth. From July 21st 
to August 3rd inclusive, I collected 1359 eggs from various orchards in 
Baie D’Urfé, Ste. Annes and Ste. Marie, and of this number 77 per cent 
showed the black discolouration indicative of the presence of Pentharthron 
minutum. As eggs parasitised shortly before being collected would not 
show this black colour the actual number of parasitised eggs probably 
exceeded 77 per cent. 


If we add to this the number of pupae parasitised by the Ichneu- 
monid and Braconid parasites referred to above, it will be seen that the 
parasites of the bud moth are capable of acting as an effective check to 
this pest. 


Other parasites of Bud moth. According to Taschenberg the 
following occur in Europe:—Chelonus nigrinus, Chelonus similis, Microdus 
rufipes, Mesochorus dilutus, and Lissonota culiciformis. 


Slingerland notes the following forms found in the United States: 
—Phytodictus vulgaris Cr., Pimpla sp. (near P. alboricta Cr.), and Microdus 
laticinctus Cr The last named has also been revorted from Canada. 
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THE TENT-CATERPILLARS—AN AFTERMATH. 
A. F. Winn, Westmount. 


I hope you will not think it is my intention to try to say anything 
about either these caterpillars or the moths they produce. Anyone who 
has read a very small proportion of the articles which have been published 
in magazines, pamphlets, bulletins and weekly and daily newspapers has 
surely been favoured with a great deal of information about their natural 
history and perhaps even more unnatural history, and the insects them- 
selves will continue to visit us in varying degrees of abundance and rarity. 


Looking back to 1914, we will perhaps remember, or find some notes 
to the effect, that these caterpillars did not do much damage about Montreal 
as their enemies had at last got the better of them; while the previous 
year, in the earlier months of their activity, they threatened to eat up 
all before them, their hosts rivalling, if not exceeding, those of 1912. 


Diagram showing duration of the different stages of the Tent-Caterpillar. 


Now it would be very satisfactory from a horticultural standpoint, 
if we could think that man could claim to have contributed, if even in a 
very small degree, towards ridding us of these plagues; but with all his 
wealth and boasted knowledge, such is not the case. It is quite true 
that by an almost elementary knowledge of the habits and vulnerable 
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points of the enemy, any careful fruit-grower can protect his own trees 
and slay myriads of larvae, but the effect of his labours on the numbers 
at large in the district would be infinitesimal. All the hope that the most 
learned scientists on earth could have held out to the farmer and the public 
a couple of years ago would have been that the raids would not recur 
for many years in succession, for their insect parasites and other enemies 
would get the upper hand before long. 


The part played by insect parasites in keeping these insects within 
bounds is most important and must not be minimized. A thorough knowl- 
edge of these useful creatures will save enormous losses to our crops, but 
so far as ridding us of our last visitation of the tent-caterpillars is con- 
cerned they cannot be credited with the results. If there had not been 
such a thing as an insect parasite the results would have been the same. 


The destroyer was a fungous or bacterial disease whose name and 
nature I know not, but perhaps some of our good friends at Macdonald 
College have been in a position to make extended studies of the disease 
that, towards the end of May and early June, 1913, fell upon the larvae 
and left nothing but their dried and shrivelled skins in myriads on the 
trunks and branches of the trees, those that were parasitized as well as 
the others all succumbing. Now comes the problem for the experimen- 
talists. The caterpillars had only half finished their work of destroying 
the leaves in the woods and the trees recovered, and by the end of June 
the foliage looked beautiful and remained so till the fall; but when I and 
others who occasionally like to collect a variety of caterpillars to study 
their life-histories and rear in confinement long series of the beautiful 
moths went forth, lo and behold there were no caterpillars! Time and 
again we searched but instead of finding some kind every few minutes, a 
whole Saturday afternoon would produce perhaps three specimens. The 
fall web worm—that troublesome fellow which makes the ugly webs in 
the elms in our Montreal streets, was absent, the obliquely striped green 
caterpillars of the hawk-moths were absent, the large green silk-produc- 
ing larvae were absent and all the other leaf-eaters were distinguished 
by their absence. This strange state of affairs is due to a cause, and I 
suspect the enemy of the tent caterpillars to be at the bottom of it. Can 
anyone tell us how long it takes for these organisms to develop to their 
dangerous stage? Is there more than one species, and if so, are they partial 
to any particular kind of larvae or are they omnivorous? During last 
summer and fall the scarcity of moths in their usual haunts and absence 
at artificial attractions such as light and sugar have been noted by all 
our local entomologists, and again in the fall caterpillars of all sorts were 
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very few and far between. How long will these conditions last? Of 
course, the less numerous the caterpillars, the better the farmer is pleased, 
and the quality of the farm products that came into the Montreal markets 
last fall was certainly striking evidence that the land was yielding its 
best results. It was a treat to see the cartloads of perfect fruit and veget- 
ables that came into town. I cannot recollect having previously seen 
such uniformly good specimens. This cannot all be attributed to the 
absence of insect depredators. The weather, the quality of the seed, 
and the knowledge and experience of the grower have much to do with it; 
but if an insect gets in its work, the effects are usually easy to see in the 
marketed product. If the disease which preyed on the tent-caterpillars 
contributed in any degree to the conditions of the crops, we can only hope 
that it will continue its good work, at least as long as the European war 
lasts, even if we poor students of insect life have to do without a few beau- 
tiful treasures for our cabinets. 


81 


TWO BACTERIAL DISEASES OF INJURIOUS INSECT LARVAE. 
E. Melville DuPorte, Macdonald College. 
1. A Bacterial Disease of the Tent Caterpillar. 


The tremendous devastation in our orchards, forests and woodlands 
caused by the tent caterpillars during the past three seasons has again 
brought forcibly to our minds the great economic importance of these 
insects. The problem of the control of injurious insects by their natural 
parasites is a live one at the present day, and during an overwhelming 
attack by any injurious form the first question one asks is, ‘‘Can it be con- 
trolled by natural ‘means?”’ During normal years the tent caterpillars 
are kept in check by several dipterous and hymenopterous parasites. It 
is only when, for some reason, the numbers of these parasites become 
very small, that the caterpillars have a chance to increase and, owing to 
the large number of eggs laid, their potential increase is so great that they 
can in one or two seasons become as overwhelmingly destructive as they 
have recently been. Owing to this it is doubtful whether it would be 
practicable to breed and conserve a sufficient number of these parasites 
to be of immediate use in the control of these insects during one of their 
periodically recurring epidemics. We, therefore, turn our attention to 
infectious or contagious diseases. Can these insects be controlled by 
the dissemination of the germs of bacterial disease? With this question 
in mind last season, I tried to isolate the causal organism of a disease 
which has been much in evidence here among these insects and which 
has acted as an important factor in their control. 

On June 5th I collected a number of diseased caterpillars of Mala- 
cosoma americana, the orchard tent caterpillar. A microscopical prep- 
aration of the diseased and disorganised tissue showed the presence, 
in large numbers, of a large spore bearing bacillus. Plates were made 
from this diseased tissue and cultures of an organism similar in appear- 
ance to that seen in the tissue were obtained and isolated. The following 
inoculation experiments were conducted. 


1. Cage A. 
June &th—Inoculated hypodermically 13 specimens M. americana 
with a suspension of the organism in sterile water. 
June gth—4 caterpillars dead. 


June toth.—5 others dead (1 drowned), 1 living, 3 missing (escaped 
from cage). 
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Cage B. 


June 8th.—Inoculated 10 larvae M. disstria as in Cage A. 
June oth.—6 caterpillars dead. 


June roth—3 others dead, the tenth missing (escaped from cage). 
Cage C. (Check). 


June Sth.—Placed several larvae of both species in cage. Injected 
sterilised water hypodermically. 


June 14th—All caterpillars still alive and apparently healthy. 
Cage D. 


June troth.—Sterilised a needle, touched culture of organism and 
pricked a number of caterpillars of each species. 


June rith.—All but 2 dead. 
June rt2th.—Another dead. 


This experiment was repeated several times and in each case all or 
nearly all died in about 12 hours after inoculation. 


Cage E. (Check). 


June toth.—Pricked several larvae with sterilised needle. 
June 14th.—All alive and healthy. 


The tissues of insects killed by inoculation showed the presence of the 
organism in very large numbers. 

The above experiments show that death was not caused by the punc- 
ture of the skin or by injection of liquid, but by disease caused by the 
specific organism with which the larvae were inoculated and which was 
- in the first place isolated from the tissue of diseased insects collected in 
the field. It should be observed that after the first isolation a large number 
of diseased larvae were examined from time to time and it was found 
that the organism under discussion was apparently not the only cause 
of disease as in several cases I failed to find it in the diseased tissue. In 
such cases death seemed to result from a protozoal disease. 

Now it is readily seen that the foregoing experiments, while they 
establish the pathogenicity of the organism to the tent caterpillars, do 
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not answer the question which is of most importance to the practical 
agriculturist, namely: Can this disease be used as a practical means of con- 
trol? That is, If the germs are sprayed on the food plants of the insect 
will the disease be spread? Experiments were tried to determine this, 
but they were not quite conclusive as will be seen from the following:— 


Cage F. 


June roth—12 tent caterpillars were put in a cage with abundance 
of food. The food was sprayed with a suspension of the organism in 
sterilised water. 


June r1th—1 dead. 
June 12th—1 dead. 
June 14th—1 dead. 
June 17th—2 dead. 
June 1Sth.—1 dead. 
June 20th—1 dead. 
June 24th—1 dead. 
June 25th—2 dead. 
June 27th—2 dead. 


It will thus be seen that all the caterpillars died within 17 days. 
Unfortunately, however, a few of those in the check cage died also, so that 
this cannot be regarded as final proof. It should be observed, however, that 
the majority of the checks were alive after the death of the others. 


Several nests were sprayed in the field both with a pure culture and 
with the crushed bodies of diseased caterpillars. Though many cater- 
pillars died in these nests, little value can be attached to these results 
as the wide occurrence of the disease at the time rendered doubtful any 
positive results obtained in the field. 


It is hoped that this problem will be solved during the coming summer 
and also the question as to how long an artificial culture of the organism 
will retain its pathogenicity. 


2. A Disease of the White Grub. 


Professor Zae Northrup, of Michigan Agricultural College, published 
a bulletin last fall entitled “‘A Bacterial Disease of June Beetle Larvae, 
Lachnosterna spp.’ In it she describes for the first time a disease caused 
by Micrococcus nigrofaciens Northrup. The knowledge of the occurrence 
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of this disease should be a welcome one when we consider the vast amount 
of injury caused by the white grubs and the difficulties attendant on the 
control of these insects. According to Miss Northrup the disease is wide- 
spread throughout several of the United States, occurs in Porto Rico 
and probably in Europe. 


June Beetle and White Grub 


The symptoms of the disease is a blackening of the affected area 
which assumes a shiny appearance. The legs are often attacked and may 
fall off. In dry soils death does not always occur among the diseased 
larvae, but the organism works rapidly in wet soils and death takes place 
very quickly. Miss Northrup considers that this explains the fact that 
the white grub injury is decidedly more marked during dry seasons. 


The causal organism is a micrococcus which in microspical prepara- 
tions may be arranged singly or in groups. They are usually found either 
in the cells of the integument or in those of the alimentary canal. 


The Micrococcus is usually accompanied by a gas producing bacillus 
which Miss Northrup regards as being probably B. septicus insectorum 
Krassilstchik. This causes a putrefactive decomposition of the larvae 
which spreads rapidly. Insects affected with this organism show a brown 
colouration as distinct from the shiny black of M. nigrofaciens. 


In January 1914, several months prior to the publication of Miss 
Northrup’s work, Dr. Harrison received a culture of MW. nigrofaciens, and 
photographs of diseased larvae and tissues from her. These he gave 
to me suggesting that it would be of interest to discover whether the or- 
ganism is pathogenic to the Lachnosterna larvae in this vicinity. Apart 
from this I was interested in Miss Northrup’s work, because I had pre- 
viously noticed in dead white grubs a blackening of the integument re- 
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sembling that described by her as symptomatic of M. nigrofaciens. I 
had regarded this as due to the oxidation of the blood or some consti- 
tuent of the integument. 


With a view to discovering whether the organism occurs as a para- 
site of the white grub in our soils and also whether Miss Northrup’s culture 
was virulent for our forms it was decided to conduct investigations on the 
subject. These investigations were handicapped because it was difficult 
to obtain a sufficient number of larvae from this vicinity. On June 5th, 
I obtained a white grub which was considerably blackened showing an 
advanced stage of the disease. It died three days later. Plates were 
poured and cultures of three different organisms were obtained from the 
diseased tissues. The most abundant was a putrefactive bacillus, possibly 
the one Miss Northrup found associated with M. nigrofaciens, and which 
she regards as Krassilstchik’s bacillus of septicemia. A micrococcus 
resembling nigrofaciens both under the microscope and in plate culture 


_ was also isolated. Later on a few white grubs and several larvae of other 


scarabeidae were obtained. They were put into pots of sterilised soil. 
Some were sprayed with suspensions of Miss Northrup’s culture, some 
with suspensions of the organisms isolated from the first diseased larva, 
others were left unsprayed as checks. This experiment was inconclusive 
as in most cases, including the checks, some of the larvae blackened and 
died while others remained healthy. They were probably infected before 
being put into the pots. The putrefactive organism was most in evidence, 
causing the tissues to break down into a disorganised foul smelling mass. 
In fact in several cases only the brown colour was recognised in the dead 
integument unaccompanied by the blackening associated with M. nigro- 
faciens. It will thus be seen that these experiments though incomplete, 
point towards two conclusions,—(1) that Micrococcus nigrofaciens is pres- 
ent in our soils, (2) that the putrefactive organism may cause death when 
not associated with M. nigrofaciens. I do not regard the latter conclusion 
as definitely proved, however, because it is possible that the putrefactive 
bacillus attacks the already diseased tissues and it is doubtful whether 
it is a primary cause of disease. If practicable further work on this subject 
will be conducted during the coming summer. 
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APPLE LEAF-SPOT OR BLACK ROT CANKER. 
Peo. Bryce, Macdonald College, P.Q. 


This disease, Spaeropsis malorum, known to many as the New York 
Apple Tree Canker, has been noted at Ste. Annes in two forms. First 
may be mentioned the Apple Leaf Spot, Brown Spot, or Frog-eye. On 
the upper surface of the leaves appear light brown spots with a sharply 
marked darker rim. The outline is circular, with a depressed light brown 


Apple leaf affected with Apple Leaf-spot fungus 


part of the spot near the centre, while the centre itself is lightly raised- 
The spots measure 1-8 to 1-2 inch across. The areas appear in early 
spring as purple flecks, and while yellow in early summer, their colour 
later becomes grayish. Infection of leaves takes place continuously 
throughout the growing season by spores shed from the “body” or branch 
cankers of the disease. 
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Effects of the Disease. 


Diseased leaves drop early, so that badly infected trees are bare while 
the unharmed ones are in full leaf. When the leaf fall is premature the 
fruit is small or drops unripened. Next spring the fruit buds are weak, 
and the chances for a crop slight. When the leaves have fallen, the fungus 
on them fruits and may infect the trunk or the fruit. : 


Black Rot Canker. 


Besides spots on the leaf, the same disease causes cankers on the 
limbs and Black Rot disease in the growing or stored fruit. While all 
three forms of the fungus cause serious losses in Quebec, the Canker does 
most damage. It begins as a shrunken portion of the bark, dark brown 
or purplish and later blackened by saprophytes. . The bark may be split 
or cracked, and is soon roughened by numerous dots, the pycnidia, where 
the bark has burst open to liberate the fruit bodies of the canker. 


Microscopic structure of the fruiting body of the 
Black Rot Fungus. 


The mycelium grows in the inner and outer bark and scarcely attacks 
the wood. The inner bark is poisoned and digested by the fungus, and 
gradually dies to greater or less depth, finally shelling off and exposing 
the wood. The canker spreads up and down the trunk or limb, gradually 
girdling it. The smaller branches soon die, other parts more slowly. 
Through the cankers borers enter the wood, and wood destroying fungi 
gain a foothold in moist parts where the bark splits and lets in rain. 
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Infection by the Canker takes place through wounds, and probably 
in the spring. These injuries are commonly those from sunscald or frost- 
crack in winter, or when the bark is knocked off during cultivation, by 
climbing, at broken limbs, or where gnawed by grazing stock. The infect- 
ing spores usually come from other cankers. 


Black Rot.—Black Rot, the third form of the disease, is common 
in New York and the Southern States, not rare in Ontario, but is scarcely 


Black Rot Canker on apple branch 
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known in Quebec. In fruit, according to B. M. Duggar, “it is a brown 
rot, beginning as a small spot, frequently near the bud end of the fruit, 
and spreading until the whole fruit may be involved.’’ While the fruit 
is attacked on the tree, the rot in fruit stored for market is one of the com- 
monest, and speediest destroyers. The diseased fruit on the ground 
disseminates rot. 


Varieties Attacked.—In Ontario the following varieties suffer most 
from canker—Ben Davis, Northern Spy, Stark, Ontario, Walbridge, 
Salome, Shannon and King, while the most resistant appear to be Pee- 
waukee, Cranberry Pippin, McMahon White and Tolman Sweet. It 
is said that Snow (Fameuse), McIntosh and Wolfe River are immune 
as compared with Baldwin, Greening and Ben Davis. In New York, 
Esopus (Spitzenberg) is most susceptible to the Canker, then follow in 
order, Twenty-one Ounce, Baldwin, Wagener, Greening and King. The 
tenderness of some of these, notably Spitzenberg, as regards sun-scald, 
suggests why they are easily attacked. The fruit of Spy and Smith’s 
Cider is sometimes severely attacked in Ohio, where Black Rot is said 
to be the worst decay of stored apples. In Alabama, Black Ben Davis, 
and Champion developed Black Rot. 


Control of the Disease.—Unthrifty trees in neglected orchards 
suffer most. The trees, then, should be maintained at full vigour. They 
should be headed low, to lessen winter injury. Avoid injury to the bark 
during cultivation, in placing props, and when picking. Bark killed by 
sun-scald should be removed, the edges of the wound smoothed, disinfected 
with corrosive sublimate (1:1000), or copper sulphate (bluestone) 1 Ib. 
to 10 gals. water, then painted with coal or gas tar, asphalt, or white lead 
in boiled oil. Large surfaces exposed by pruning are best treated similarly. 
Fallen or mummied apples and dead leaves ought to be destroyed or plowed 
under. 

Spraying three times with lime sulphur and arsenate of lead is usually 
effective against Leaf Spot, but Bordeaux mixture 4-4-50, has been 
found more effective in Alabama. As Black Rot in the fruit begins usually 
with infection from cankers and Leaf Spot, these must be controlled. 
No unsound, wormy or inferior fruit should be packed with that sound 
and clean. After picking, the fruit should be packed at once, and placed 
in cold storage at 42°-32° F. temperature. The cooling before ship- 
ment, known as pre-cooling, is not always possible, but almost all growers 
have cool cellars where the fruit should be stored to await packing or 
shipment in cold cars. Keeping the packed fruit below 40° may confi- 
dently be expected to reduce or prevent Black Rot. 
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SHADE TREES INSECTS IN QUEBEC. 
J. M. Swaine, Assistant-Entomologist for Forest Insects, Ottawa. 


Practically all shade trees and ornamental trees grown in this Province 
are subject to more or less injurious attacks by insect enemies. Probably 
more than one-quarter of the shade trees we see are seriously injured by 
them, and the annual loss from this cause is very great. It is possible 
to control most insect attacks on trees which are valuable enough to war- 
rant individual treatment; but very many of these injuries could be pre- 
vented by proper handling of the trees, and considerable expense and 
trouble could thus be avoided. 


Mistakes are made often in selecting the trees for- planting. Good 
stock, should be chosen of varieties which are suited to the climate and 
soil conditions of the location. Trees which are likely to succumb to local 
insect pests should be avoided. It is almost useless, for instance, to plant 
the imported cut-leaf birches in districts where the Bronze Birch Borer 
is abundant, or the black locust tree in regions infested by the Locust 
Borer. 


The trees should be planted carefully and properly; a good fertilizer 
should be applied when it is needed, and an abundance of water should 
be furnished to the roots in dry seasons. The weaker, unthrifty trees 
should receive special attention. Numbers of our bark-boring and wood- 
boring insects, which normally breed in dying trees, will attack trees in 
an unhealthy condition, particularly when the insects are present in great 
numbers. Other species which are notoriously destructive to healthy 
trees prefer weakened bark and wood and attack it most readily; this is 
true, particularly, of numbers of bark-beetle species. Vigorous trees 
in full sap are much better able to withstand the attack of some of those 
destructive borers, and are, of course, more likely to recover from attacks 
by defoliating or sucking insects or from injuries of any sort. 


Protection from injuries and the proper treatment of those received 
are of the utmost importance. Whenever the bark is broken and left 
untreated, insects and fungi are almost certain to gain entrance. Many 
of the most serious injuries from decay originate from wounds through 
which the parasitic fungi enter. All such wounds should be properly 
cared for. Broken branches should be trimmed off even with the trunk 
and the bare surface coated with tar or paint. Wounds on the trunk 
or limbs should be cut smooth and similarly coated. Any needed prunin 
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should be done during the dormant period of the tree, and the stumps 
of the branches should be cut flush with the tree and coated with tar or 
good paint. Injury from wind and sleet storms can be lessened by chain- 
ing or bolting weaker upright branches together or to the trunk. Reason- 
able care in the prevention of injuries, and in the proper treatment of 
those which occur will prevent much trouble from insects and fungous 
rots. Trees which have been badly injured by decay can be saved in many 
cases by proper surgical treatment. The decayed portions should be 
entirely removed and the healthy surface thus laid bare disinfected with 
creosote or a solution of mercury bichloride. The parts should then be 


A surgical operation.—The cavities cleaned, disinfected, and filled with cement. (Original;. 
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bolted together, if such upport is required, and the cavity filled with 
cement. Itis best to have any important work of this kind done by an 
expert in tree surgery, if such services are available. 


Clean Cu ture.—All dying and dead branches and trees should be 
removed and burned. Many insects and rot-causing fungi breed in such 
material and emerge therefrom to attack weakened or even healthy trees 
or branches. Jt is of the utmost imporiance to cut out or collect all such 
material promptly and burn it so as to destroy the pests which it contains. 
Each winter remove all dying and dead trees and parts and burn them 
before spring. Make it a rule to remove and burn all dying wood as soon 
as it is detected. 


General Methods of Control. 


The chief injurious insects may be grouped as defoliating insects 
sucking insects, and borers in the bark and wood. 


Most leaf-eating insects may be controlled readily enough by the 
ordinary poison sprays of Paris green or lead arsenate. Very strong 
mixtures are at times required, and it is sometimes advisable to employ 
a spray of very strong contact insecticide as a more rap d control for hordes 
of caterpillars. 


Sucking insects are controlled by spraying with strong contact insec- 
ticides such as kerosene emulsion, fish-oil soap, and good tobacco extracts. 


Spraying.—The spraying of shade trees requires the insecticies and, in 
general, the methods employed in the spraying of orchard trees; except that 
we have to reach greater heights, and in such cases need a more powerful 
apparatus. For spraying the lower foliage the ordinary nozzles and 
equipment are used; but to reach the top of the higher trees it is necessary 
to employ a solid stream and a powerful sprayer of large capacity. A 
few of the power spray-pumps sold for orchard work will maintain a solid 
stream for 60 feet up from the nozzle; other pumps, excellent for general 
work in the orchard, have a small pump capacity and are unable to main- 
tain a solid stream above 40 feet. By using a good “‘solid stream”’ nozzle, 
such as the Worthley, and elevating the nozzle on a platform or ladder, 
the average orchard power sprayer can be made fairly effective for shade- 
tree work. For towns and cities where large numbers of tall trees are to 
be sprayed a special power sprayer for shade tree purposes should be ob- 
tained. Such pumps are now available, capable of maintaining a solid 
stream from 80 to 100 feet up from the nozzle. 


94 


Spraying for shade tree insects should be thorough. A mist spray 
at high pressure should be employed for as high as the extension will reach; 
and for the higher portions the solid stream is necessary. The latter uses 
the spray mixtures very rapidly and should be employed with discretion. 
It is, of course, quite necessary to understand the habits of the insects 
to be controlled and to make the sprays at the proper time. 


Hand picking is effective to a very limited extent. The tents of 
the American Tent Caterpillar can be removed by means of tree-trimmers 
or torches; egg-mases of the tent-caterpillars and the tussock moths can 
be removed by hand at times with profit; and the larger caterpillars, which 
rarely occur in great numbers, can sometimes be removed from low foliage 
by hand more cheaply and effectively than in any other way. 


The Destruction of larger Borers.—When living trees become 
infested with large boring grubs or caterpillars it is necessary to kill the 
borers in their tunnels with the least possible injury to the trees. When 
the borers are near the surface it is often possible to cut them out with a 
knife or chisel without much injury to the wood. A wire thrust into the 
borings can sometimes be used effectively. It is usually possible to kill 
the grubs by injecting carbon bisulphide or benzine into the openings. 
The fluid should be injected with a syringe or oiling-can and the opening 
should be immediately closed with soap or putty. After several hours 
the holes should be opened, the grubs removed if easily reached, decaying 
wood cut away, the holes thoroughly syringed with strong lime sulphur 
or copper sulphate or with a solution of bichloride of mercury, and finally 
filled with cement. The carbon bisulphide or the benzine should be in 
jected into the flatter holes from which sap and borings have been oozing 
and which evidently lead to the tunnels of living larvae. It is useless 
to inject insecticides into the exit-holes from which the adults have escaped, 
although such holes should be disinfected and filled with putty or cement. 


Banding the trunks. of deciduous trees to prevent infestation 
from wandering hordes of tent caterpillars or from the wingless females 
of the cankerworms is often a necessary precaution. The most effective 
method is to make a complete girdle about the trunk with a sticky sub- 
stance over which the insects cannot crawl. The adhesive should be 
applied in a band about four inches wide to stout paper tacked or tied 
about the trunk five or six feet from the ground. If the bark is eneven 
cotton should be placed beneath the paper to prevent the insects passing 
beneath. One of the best adhesives for banding is made by boiling resin 
and castor oil in equal parts and thoroughly mixing. The well-known 
preparation ‘‘Tree tanglefoot’’ is widely used for this purpose, and can 
be obtained from dealers in insecticides. . 
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Insecticides. 


Lead Arsenate.—Leaf-feeding insects of all kinds are usually best 
controlled by poison sprays. Lead arsenate is the best of these for shade- 
tree purposes; its initial cost is somewhat higher, but it adheres to the 
foliage longer, and does not often burn the leaves when used at the ordinary 
strength. It is usually sold in the form of a paste, and should be worked 
up in a small amount of water before being diluted. For general spraying 
against leaf-feeding insects, two pounds are mixed in 40 gallons of water; 
but for bad infestations of canker-worms, forest tent caterpillars, and 
certain others, especially when the caterpillars are more than one-half 
grown, three or four pounds to the barrel of water should be employed. 


Lead arsenate is also used in the form of a powder. One pound of 
the powder will do the work of about two pounds of the paste. 


Paris green is used at the rate of four ounces mixed in 40 gallons 
of water for general spraying against leaf-feeding insects. When a stronger 
mixture is required the poison may be increased to five ounces in 40 gallons. 
There must always be added twice as much freshly slacked lime as Paris 
green to prevent burning the foliage and the spray mixture must be kept 
well stirred while spraying is in operation. 


Palisieneens yc eee ae ate eS oie wwe 4-5 oz. 
| ED merc) 01 19) cna Me eet Bee oe RE 4-1 lb. 
Mehr? rca) $s Cee iter Cece ft 40 gallons. 


Kerosene emulsion.—Sucking insects such as plant lice and scale 
insects are controlled by spraying the infested foliage with contact insecti- 
cides, which must wet the insects in order to affect them. Kerosene 
emulsion is generally used for this purpose. 


One-half pound of hard soap is shaved fine into one gallon of hot 
water and stirred until dissolved. Two gallons of kerosene (coal oil) 
are then added and the mixture immediately churned violently until a 
thick creamy emulsion is produced. This churning is best done with a 
bucket pump, putting the nozzle back into the bucket. The stock emul- 
sion which is obtained when the mixture is properly made will keep for 
months if covered from the air. For use on plant foliage it must be diluted 
with water at the rate of one part of the stock solution well mixed in from 
9 to 12 parts of soft water. 
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The Stock Solution. 


Paundiy Spano. ee Os 2 eee Se 4 pound 
Soli MALCIMOUD 5 2 os ou se gs ain ee 1 gallon 
yerosene (eogh enh). 5 oer 2 gallons 


The Diluted Spray. 


Stock selution,<15: (soe yeti ba, 1 gallon 
Water................9 to 12 gallons as required 


Whale-oil Soap or Fish-oil Soap is used for the same purposes as 
kerosene emulsion. It may be employed against plant lice at the rate 
of one pound dissolved in from four to six gallons of water. Its unpleasant 
odour makes this insecticide less desirable for use on shade trees. 


Tobacco Extracts.—Several valuable preparations of nicotine 
may be obtained from dealers in insecticides. “‘Black Leaf 40” is one 
of the best of these, and is very effective in controlling plant lice. Soap 
should always be added to the diluted spray at the rate of about one pound 
to the barrel of forty gallons. 


Elm leaves curled by the Elm Woolly Aphis. (Original). 
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The Most Important Shade Tree Insects of Quebec. 


The Elm Woolly Aphis, Eriosoma americana, is one of the few 
important insect enemies of elms in Eastern Canada. These insects are 
small plant lice which live upon the under side of the leaves, sucking the 
juice and causing the edges of the leaves to curl over so that the insects 
are largely protected thereby. The plant-lice secrete a considerable 
amount of white wax threads and these colour the insects and the drops 
of honey dew, so abundant in the cavities of the leaves where they reside. 


The pest usually becomes very numerous towards the middle or end 
of June and often seriously disfigures or more or less seriously injures 
the trees. 


Control Measures.—Kerosene emulsion or fish oil soap of ordinary 
strength should be sprayed on the infested foliage as soon as the insects 
appear on the leaves and before the leaves have curled. Less success 
will be obtained after the leaves have become badly distorted so as to 
cover the insects and protect them from the spray. 


4 


The Elm Bark Louse, Gossyparia spuria Modeer.—The females of 
this species are dark red, bordered with white wax and one-tenth of an 
inch in length. They are usually arranged along cracks or fissures in 
the bark of trunks and limbs, and lie irregularly on the twigs. They 
suck the sap from the bark, often killing the infested branches and 
finally the trees. The leaves below infested limbs become coated with 
honey-dew and wax. The young appear in late June or early July and 
are most readily controlled at that time. 


Control Measures.—The infested branches and trunks should be 
sprayed thoroughly with kerosene emulsion or fish oil soap of medium 
strength at the end of June, or beginning of July, while the minute young 
lice are crawling upon the bark; the time for spraying should be when 
most of the young are out of the eggs and must be determined by obser- 
vation. A second application may be necessary. Lime-sulphur, winter 
strength, applied before the buds start in the spring is also affective. 


The Forest Tent Caterpillar, Malacosoma disstria, is extremely 
abundant and injurious periodically in this Province. The caterpillars 
feed upon the foliage of various broad-leaf trees. The very severe vut- 
break of the last three years appears now to be dying out. 
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The caterpillar is about two inches long when full grown. The ground 
colour of its body is bluish or nearly black, and it has a series of conspicuous 
white or cream-coloured spots along the middle of the back, with two 
brownish-yellow bands along the upper part of each side. The row of 
spots along the middle of the back distinguishes this species from the 
American Tent Caterpillar, which has a continuous whitish band in place 
of the row of spots. 


Fig. 2. Egg-masses of Tent Caterpillars: M. americana at the 
right, M. disstria at the left. (About natural size). [From 
Cir. 1, Div. Ent., Dept. Agric., Ottawa]. 


The caterpillars hatch in the early spring about the time the leaves 
appear, and feed in groups upon the foliage. They spin a fine silken thread 
wherever they go, but construct no tent as do their near relatives the 
American Tent Caterpillars of the orchard. At intervals the caterpillars 
of this species crowd together on a limb or on the trunk and are then quite 
conspicuous. The majority of the caterpillars become full grown during 
the latter half of June, and spin their silken cocoons in a folded leaf or 
other hiding place. The brownish moths appear from the cocoons during 
the first half of July and deposit their egg-masses on the twigs. The egg- 
masses are deposited in ring-like bands containing from 150 to 350 eggs 
embedded in a glue-like mass, usually surrounding the smaller twigs of 
trees upon which the caterpillars feed. They are deposited in July and 
remain unhatched until the following April. 
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Control Measures. 


The control of these insects on wide areas of forest lands is not at 
present to be considered. The following directions apply to the protection 
of shade-trees, orchards, parks and wood-lots. 

The Destruction of Egg-masses.—While the trees are bare of 
leaves the egg-masses may be very easily distinguished on the twigs. From 


1, the American Tent Caterpillar; 2 and 3, the Forest Tent Caterpillar. (Slightly enlarged). 
From Entomological Circular No. i, Div. Ent., Dept. Agriculture, Ottawa. 


Moths of the Tent Caterpillar. M. americana above; M. disstria below; ¢, male; ?, female. 
Ent. Cir. 1, Div. Ent., Dept. of Agric., Ottawa. 
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each egg-mass approximately 150 voracious young caterpillars will emerge 
in the following April. Much good can, therefore, be done by removing 
these egg-masses from small and medium-sized trees, and burning them 
before the first of April. This practice is profitable only on the more 
valuable fruit and shade trees. Ten egg-masses destroyed during the 
winter, rid a tree of from 1,500 to 2,500 caterpillars for the following spring. 
Those left may be} more easily controlled. ; 


Jarring.—The Forest Tent Caterpillar usually drops to the ground 
when the parts of the tree near it are jarred or shaken. By striking the 
branches near the clusters of caterpillars with a long-handled, padded 
mallet, the greater part of the caterpillars can be removed from small 
trees and from those of medium size. The trunks must then be banded 
with one of the adhesive mixtures described in the next paragraph, to 
prevent the creatures ascending to their old feeding grounds. It has 
been recommended to spread a large sheet beneath the trees before jarring, 
and to gather and‘destroy the caterpillars which fall. 


Banding.—Uninfested trees frequently need to be protected from 
wandering caterpillars which have fallen from their original food-trees, 
or have been “‘jarred’’ therefrom, or are seeking new feeding grounds. 
These caterpillars can be prevented from climbing trees by banding the 
trunks, five or six feet up, with cotton, or tree tanglefoot. A band of 
cotton batting, eight inches wide, fastened about the trunk with a string 
at the middle of the band, with the upper part of the cotton turned down 
over the string, has been recommended as an effective obstacle to the 
passage of the caterpillars. It is effective only when the cotton is dry. 

The most convenient band is made of some sticky substance such as 
tree-tanglefoot or tar. Strips of thick wrapping paper, a foot or less 
in width, are tied about the trunk, five or six feet above the ground, with 
two strings and well smeared with ‘‘tree tanglefoot,’’ or a mixture made 
by boiling together equal parts of resin and castor oil. Axle grease, lard 
and sulphur, cottolene, and ‘“‘raupenleim’’ are also used. The sticky 
substance must be renewed or extended as it dries or becomes covered 
with the caterpillars. 


Destroying Tents and Clusters of Caterpillars.—The nests of 
the American Tent Caterpillar may be removed while small, and the 
contained caterpillars destroyed. This may be done with the aid of long- 
handled tree-trimmers or with a brush, or the nests may be burned with 
a torch while the caterpillars are within them. The torch may be made 
of a mass of rags or cotton waste soaked in kerosene (coal oil) and tied 
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ent. Caterpillars7on Maple Twigs. From Entomological Circular No. 
, Div. Entomology, Department of Agriculture, Ottawa. 


Egg-masses of 


iN 


102 


on a long pole. Asbestos fibre soaked in kerosene and placed in a tin can 
nailed to the end of a pole makes an excellent torch. The flame should 
be passed below the nest so as to destroy it and the contained caterpillars, 
care being taken not to injure the bark of the branches, a rather difficult 
operation. The nests should, of course, be destroyed while the caterpillars - 
are within them. The clusters of the Forest Tent Caterpillar may be 
removed when they are massed on the lower branches or trunks of the 
trees by means of a torch or by brushing them off with a stiff wire brush, 
or they may be killed by a strong spray of kerosene emulsion applied 
directly to the caterpillars. 


Gathering Cocoons.—After the caterpillar stage is past and the 
cocoons are spun, the latter may be gathered and thus the escape of the 
moths which emerge will be prevented. The collected cocoons should 
be placed in a box covered with a coarse wire netting, about three-six- 
teenths of an inch mesh. This will allow the useful parasites to escape 
but retain the moths, which may be destroyed later. 


Spraying.—When spraying apparatus is available the simplest and 
most convenient method is the application of Paris green in the proportion 
of one pound to 160 gallons of water, or lead arsenate, two pounds to 40 
gallons of water, to the infested trees or parts of trees, as the caterpillars. 
are appearing from the eggs. Orchards which receive the regular poison 
sprays for the codling moth and the plum curculio rarely suffer from tent 
caterpillars. The young caterpillars are killed by the poison before they 
are able to do much damage. After they are more than half grown it is 
much more difficult to kill them by arsenical preparations; and they should, 
therefore, always be attended to early in the season. When it is necessary 
to spray specially for these pests, it is usually sufficient to apply the 
mixture to the foliage on the particular branches which are attacked. 
Lead arsenate is perhaps to be preferred on account of its adhering qualities. 


The Black Walnut Caterpillar, Datana integerrima, is sometimes. 
abundant on black walnut, butternuts and other deciduous trees. The 
caterpillars are black when full-grown, covered with long white hairs, and 
become about two inches in length. They feed in large groups and some- 
times cause considerable defoliation. They are easily controlled by spray- 
ing the infested branches with lead arsenate or Paris green. 


The Golden Oak Scale, Asterolecanium variolosum, is an important 
enemy of cultivated oaks. It appears as a small yellow scale insect, round 
and strongly convex, often densely coating the twigs. The insects suck 
the sap and when numerous seriously weaken the trees. The young 
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appear late in May and early in June; a spray of kerosene emulsion or 
fish oil soap, made while the unprotected young are moving in the bark, 
is the simplest method of control. 


The White Marked Tussock Moth, Hemerocampa leucostigma Sm. and Abb.—1, Female and egg-mass 

on cocoon; 2, larva; 3, adult male; 5, female pupa; 4, parasitised cocoon. 1, 3, 4 and 5 

from Schoene; 2, from Riley. 

The White-marked Tusseck Moth, Hemerocampa leucostigma, is 
an important enemy of deciduous shade trees, particularly about cities 
and towns. 

The caterpillar is beautifully marked, with a coral red head, a yellow 
band along each side, and a row of four conspicuous brush-like tufts of 
white or yellow hairs along the back. They hatch from the eggs late in 
May or early in June and at once begin feeding upon the leaves. The 
caterpillars frequently drop to the ground, especially from defoliated 
branches, and seek other trees. Towards the latter part of July the cater- 


104 


pillars pupate in cocoons attached to the bark of the trunk and branches, 
and about two weeks later the adult moths appear. The female is wingless 
and deposits her several hundred eggs ina conspicuous whitish mass upon 
the cocoon from which she has emerged. In this latitude the eggs mostly 
remain upon the trees unhatched until the following spring. 


Elms and maples are our favourite city shade trees and are preferred 
by the tussock caterpillars, but many kinds of broad-leaf trees, including 
orchard trees, are attacked. 


Outbreaks by these caterpillars occur periodically in Montreal and 
other cities and towns, usually giving rise to considerable alarm. If their 
ravages were allowed to increase unchecked we should lose our finest 
shade trees. Fortunately, the caterpillars are attacked by many insect 
parasites, and these useful insects usually succeed in destroying the cater- 
pillars before the most serious injury has been caused. Nevertheless, 
many valuable trees suffer severely in these outbreaks, unless artificial 
control measures are employed. 


Control Measures.—The caterpillars may be killed by spraying 
with lead arsenate or Paris green. The spraying should be done while 
the caterpillars are small, while they are more easily killed and before 
much of the foliage is injured. One thorough spraying should be effective 
unless the poison is washed off by immediate heavy rains. 


A simple and effective method is to collect and destroy the egg- 
masses. These are whitish and easily detected upon the bark after the 
leaves have fallen. Valuable parasites breed within the eggs and to avoid 
destroying many of these it is better to collect and burn the egg-masses 
in the early spring, but before the eggs hatch in May. The more valuable 
trees should be further protected from wandering caterpillars by banding 
with cotton or ‘‘tree-tanglefoot.’” Complete removal of the egg-masses, 
or thorough spraying with lead arsenate as soon as the caterpillars appear, 
combined with banding the trunks, will protect the trees completely. 


The Fall Webworm, Hyphanitria textor, is an annoying and some- 
times rather injurious pest on elms and other broad-leaf trees. The cater- 
pillars appear late in June or early in July and feed in colonies gradually 
covering the branch attacked with an irregular unsightly web. The tents 
of this species are readily distinguished from those of the common American 
Tent Caterpillars by the irregular appearance, gradually covering the 
leaves of a large portion of the branch, and by their presence in the latter | 
part of the season. 
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Work of Fall Web Worm. (From Washburn). 


Control Measures.—The tents may be removed and burned, with 
the caterpillars contained, while the tents are small and cover but a small 
portion of the branch; or the infested branches may be thoroughly sprayed 
with4lead arsenate or Paris green. 
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The Fall Web Worm: a, dark colored larva from the side; c, the same from above; b, light colored larva; 
d, pupa from below, e, same from side. Bureau of Entomology, U.S. Dept. Agrl. 
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The Bronze Birch Borer, Agrilus anxius, is the most destructive 
enemy of imported white birches in parts of Eastern Canada. The adult . 
is a rather slender brownish beetle, nearly one-half an inch in length. 
The grubs which cause the injury are slender whitish borers to te found 
excavating their tunnels in the inner bark of the trunk and brenches of 
infested trees. The tunnels are very elongate and winding, and eventu- 


White birch; the top killed by the bronze birch borer. 
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ally girdle and kill the parts attacked. Badly infested trees begin to die 
at the top, and in a few years the trees succumb. By the time the tops 
turn red and die the trees are hopelessly injured, and the borers can usually 
be found in all parts of the trunk. Their location is detected from the 


reddish patches on the bark caused by the oxidizing sap flowing from the 
borings. 


Control Measures.—It is difficult to preserve imported white birches 
in localities where these beetles are abundant. At the first appearance 
of injury the infested tops and infested branches should be removed and 
burned before the beetles appear from the wood, late in May or early in 
June, to spread the infestation. After much of the top has died from the 
attack of the beetles, it is usually hopeless to attempt to save the tree by 
repeated by pruning off the dying upper portion. The whole tree is by that 
time a breeding ground for the pest, and if other imported birches are to 
be saved the badly infested trees would be much better cut and burned 
before the middle of May to destroy the beetles contained. 


The native birches are attacked by the beetle, but are much more 
resistant, and injury to them is less commonly seen. 


The Locust Borer, Cyllene robiniae, is a most destructive enemy 
of the black locust. The adult is a black and yellow long-horned beetle, 
about three-fourths of an inch in length, frequently found on the flowers 
of golden rod in September and later. The females deposit their eggs 


Work of the locust borer, Cyllene robiniae. 
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during the fall in crevices in the bark of locust trees. The grubs cut their 
winding tunnels deep into the wood and upwards from the point of 
entrance. Many grubs may be working in the same portion of the tree, 


and the trunks and branches are badly distorted, killed outright, or so 
weakened as to be easily broken. 


A poplar partly killed by the poplar borer, S. calearata. 
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Work of the poplar borer, S. calcarata, in poplar: /. larva; p., pupal cell. 
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Badly infested branches and trunks should be cut out and burned 
in winter or spring, so as to destroy the grubs contained. Some good 
may be done by examining the trunks and larger branches in the fall and 
cutting out the small grubs betrayed by the castings. It is better to 
select other trees for planting in localities infested by this destructive 
borer. 5 


The Poplar Borer, Saperda calcarata, is a common and destructive 
enemy to poplars. 

The adults emerge from the wood during the summer, and the young 
larvae may be found working in the bark during the autumn. The whitish 
larvae or grubs live within the wood for probably three years, attaining 
a length of nearly two inches, and drive their tunnels through the trunk 
in all directions. The writer has taken them from the heart-wood of the 
largest poplars. Rough, discoloured scars and swollen areas on the trunk 
and branches of poplars are frequently caused by this insect, and dying 
branches and portions of the trunk are a common result of its work. 

Infested trees of little value should be removed and burned before 
June. Valuable trees may be protected in large measure by searching 
for the young borers in the bark, during the fall, and destroying them. 
The older grubs may sometimes be killed by injecting benzine or carbon 
bisulphide into the borings. 


The Lilac borer, Podosesia syringae, is a common pest of lilacs. The 
white caterpillar bores in the base of the stem which it girdles and kills. 
Valuable lilacs should be examined during the early summer and any 
borers in the stems removed with a sharp knife and killed. The holes 
should be coated with tar or creosote and filled with putty. Dying stems 
should be removed as soon as discovered and the borers found and 
destroyed. 


The Oak Twig Pruner, Elaphidion villosum, is frequently injurious 
in southern Quebec to twigs of oaks. The grubs excavate tunnels in the . 
twigs causing them to break off. When the fallen twigs are very numerous 
the injury is more or less serious. The fallen twigs contain the grubs, 
and should be gathered and burned shortly after they have fallen, so that 
the contained grubs will be destroyed and the spread of the infestation 
checked. 


The Carpenter Worm, Prionoxystus robiniae, is a large white or 
reddish white caterpillar with a brownish head, about 2 1-2 inches long. 
The adult is a large grayish moth with mottled wings. -The female moth 
deposits eggs in crevices of the bark, and the caterpillar bores through 
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the bark and sapwood deep into the heart-wood, in which it excavates 
large more or less vertical tunnels. The caterpillar changes to a large 
brownish pupa which usually projects from the tunnel openings on the 
surface before disclosing the moth. Its work results in unsightly de- 
formities on the trunks of the infested trees, and destructive fungi obtain 
entrance through its burrows. It is a serious enemy in Eastern Canada 
to ash, maple and black locust trees, and has been recorded also from 
willows, poplar, oak, elms and chestnut. 


Control Measures.—The control of this insect is difficult. The 
best practice appears to be to trim away the roughest portions of the 
deformities, and then inject a sufficient amount of carbon sulphide into 
the borings with a syringe, and close the holes with putty or cement. 


The Maple Sesian, Sesia acerni, is injurious to maples. The adult, 
a beautiful, wasp-like moth, desposits its eggs commonly about wounds 
on the trunk. The caterpillars are often found boring in the developing 
wound tissue. Large unsightly wounds and greatly weakened trees result 
from their work. 


Control Measures.—Wounds resulting from any cause should be 
properly trimmed and coated with tar or grafting wax as soon as discovered. — 
Infested trunks should be examined late in the season, the borers removed, 
the wounds properly smoothed and covered with tar. 


The Sugar Maple Borer, Plagionotus speciosus, is a rather common 
enemy of Sugar maples in Quebec Province. The injury caused by the 
borers is often seen. The adult, a beautiful black and yellow beetle about 
an inch long, deposits its eggs in midsummer in slits in the bark of the 
trunk or larger branches. The legless grubs have powerful jaws and 
excavate shallow burrows, often several feet long, in the inner bark and 
sapwood. These tunnels more or less completely girdle and seriously 
weaken or kill the infested branches or trunks. The young grubs are 
betrayed in the fall by protruding ‘“‘sawdust’’ and the tunnels of the larger 
borers produce unsightly scars. The grub changes to the pupa and the 
latter to the adult beetle in the end of the tunnel, and the beetles cut their 
way out through the bark by an oval hole about one-half inch in diameter. 
The beetles appear in June and July to deposit their eggs for the next 
brood. Apparently healthy trees are attacked, and dying branches and 
trunks as well as the scars referred to are the result of its work. 


Control Measures.—Much of the injury could be averted by ex- 
amining the trees in the fall and again in the spring and cutting out the 
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borers with a sharp knife or killing them by a wire thrust into their borings. 
The fresh tunnels discovered should be followed with the least cutting 
possible, and the borer at the end destroyed. The injury caused by the 
borers will eventually be more serious than the cutting necessary to remove 
them. The scars resulting from old tunnels should be smoothed off, and 
these where necessary, as well as the fresh tunnels, disinfected and filled 
with grafting wax or putty. 


The Pine Bark Aphis, Chermes pinicorticis, is a most common enemy 
of cultivated white pines. It appears as flocculent white masses upon 
the green bark of the trunk and branches. Like the Spruce Gall Aphides 
it is not of any importance in the Province as a forest insect, but its effect 
upon the smaller isolated pines growing under unthrifty conditions is most 
marked. 

The living plant lice are found upon the more tender parts of the 
bark sucking up the sap through their slender beaks. They secrete an 
immense amount of woolly wax which covers them and gives the char- 
acteristic appearance to infested trees, as though patches of fine wool 
had been gummed on the bark. Whenever this insect becomes very 
abundant, serious injury may be expected to the infested trees. 


Control Measures.—Pines growing under suitable conditions are 
less likely to be seriously affected. It is, therefore, important to give 
the trees the best possible condition for growth, and one of the most im- 
portant is abundance of water in dry periods. The insects may be killed 
by thoroughly spraying the infested portions of the trees with strong 
kerosene emulsion or fish oil soap late in April or during May. A second 
spraying may be given if needed. The spray will be more effective if 
the insects have been previously removed in part by a strong spray of 
water or by means of a stiff brush wet in very strong soap suds. 


The White Pine Weevil, Pissodes strobi, is frequently injurious 
to young trees, destroying the terminal shoots, and in this way more or 
less distorting the shape of the trees. It is most commonly found attacking 
pine in Quebec, but occurs also in spruce. 

The adult is a brown snout-beetle about one-fourth of an inch long, 
with two whitish spots on the back behind the middle. The females place 
the eggs under the bark, usually on the terminal shoots of young pines, 
in May and June. The whitish, footless grubs eat their way into the wood 
towards or to the pith. When the grubs are very numerous the terminal 
shoot is thoroughly riddled and dies towards midsummer. The adult 
beetles eat their way from the shoots from the end of July onwards to the 
middle of September. 
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Control Measures.—The dying tips should be cut off below the 
infested portion in July and left near the infested trees in boxes or barrels 
securely covered with window screen or wire netting. This will retain 
the beetles but allow the useful parasites which may be present to escape. 
Burning the infested shoots collected is a less desirable way of destroying 
the grubs. 


The Spruce Galli Aphids, Chermes similis and Chermes abietis, are 
the most destructive enemies of cultivated spruces throughout Eastern 
Canada. These two species of plant lice feed in the axils of the young 
needles, sucking the juices. The irritat on causes an abnormal growth 
of the bases of the needles so that eventually a more or less cone-like gall 
is produced. The affected twigs are frequently killed, and many fine 
ornamental spruces in different parts of Quebec Province have been badly 
disfigured or destroyed in recent years by these two species. 

Thorough spraying of the infested trees with whale-oil soap, one pound 
to two gallons of water, in early spring while the trees are dormant, is 
recommended. ‘‘Black leaf 40” at the rate of 1 to 500 has given excellent 
results. “Black leaf 40,’’ 1 to 800 added to soap at the strength of one lb. 
to four gallons of water makes an effective spray for these pests. 


The Spruce Bud-worm, Tortrix fumiferana, has been an important 
forest enemy in large areas of Quebec for some years, and has been fre- 
quently reported injuring ornamental spruces. The small caterpillars 
feed upon the opening buds, and later upon the needles, which they tie 
together with silk. The injury to many buds checks the season’s growth, 
and the dying, partly-eaten leaves with the excrement and silk spun 
irregularly by the larvae give the trees a scorched appearance and detract 
largely from their beauty. They may be controlled by spraying with 
Paris green or lead arsenate. 


The Spruce or Fir Saw-fly, Lophyrus abietis, is rather abundant 
locally in some seasons, and if not checked may more or less completely 
defoliate spruces and firs. The young are caterpillar-like saw-fly larvae 
about one-half an inch long, with a black head and striped dark green 
body. They feed voraciously upon the needles. 

Sawfly larvae, or false caterpillars, of this and other species found 
upon cultivated spruce, fir and pine are readily controlled by spraying 
the infested foliage with lead arsenate or Paris green. 


The Larch Case Bearer, Coleophora laricella, sometimes dishgures 
ornamental larches, and is sufficiently abundant in parts of Eastern Canada 
~to be considered an injurious insect. It frequently precedes an outbreak 


114 


of the destructive Larch Sawfly. The larva of the Case Bearer is a tiny 
caterpillar of most interesting habits. The young caterpillar eats out 
a portion of a larch needle which it then cuts off, lines with silk, and 
carries about with it as a portable house covering the hinder part of its 
body. Leaf after leaf is then excavated by the caterpillar through a round 
hole cut in the side by the caterpillar to permit the entrance of its body. 
The caterpillars retire to the twigs before the needles drop in the fall, and 
pass the winter in their cases, which are firmly attached to the bark 
with silk. 

When caterpillars are very numerous the dried and yellow skins of the 
excavated portion of the leaves sadly disfigure the trees, and at times 
an injurious loss of foliage results. 


Control Measures.—The injury may be prevented by spraying 
trees which were badly infested the preceding season and upon which 
the winter cases are numerous, with lead arsenate just as the young needles 
are appearing in the spring, or, better, with lime sulphur, winter strength, 
before the growth starts in the spring. Poison sprays are not so effec- 
tive later in the season, owing to the small extent of leaf surface eaten 
by the caterpillar; but a spray of kerosene emulsion, one of stock solution 
to seven parts of water, will kill a great number of them. 


The Larch Woolly Aphis, Chermes strobilobius, is frequently abun- 
dant on cultivated larches or tamaracs. The trees sometimes appear 
as though covered with tiny snow-flakes, from the abundance of white 
wool-like wax threads covering the tiny plant lice feeding upon the leaves. 
The injury is seldom serious, but may weaken the trees when very abundant. 


Spraying with kerosene emulsion or fish oil soap is the simplest remedy. 


The Larch Saw-fly, Lygaeonematus erichsoniu, is sometimes quite 
destructive to native and European larches. The caterpillar-like larvae 
feed upon the needles, and if numerous enough, entirely strip the trees 
of their foliage. Those who own valuable ornamental larches should 
watch for the enemy, and spray the foliage thoroughly with Paris green 
or lead arsenate as soon as the larvae appear, and before the foliage is much 
injured. 

Other leaf-feeding species, such as the Spruce Saw-fly, which quite 
frequently strips the foliage from ornamental spruces; the Hickory Tiger- 
moth, common on many deciduous shade trees, and many others, are 
controlled by poison sprays. 


The Balsam Twig Aphis, Mindarus abietinus, has been very abun- 
dant in Quebec for several seasons. These tiny plant lice infest the balsam — 


he) 


twigs in immense numbers, causing the needles to become badly curled 
and twisted. Many twigs are killed when the insects are very numerous, 
and the distorted twigs are always unsightly. 


Spraying with kerosene emulsion when the trouble is first noticed, 
and again as required, will hold the insects in check. 


A NEW BRAN MASH FOR THE CONTROL OF LOCUSTS, CUT- 
WORMS AND ARMYWORMS. 


According to the programme, Mr. Arthur Gibson, Chief Assistant 
Entomologist, Ottawa, who has charge of investigations on insects affect- 
ing field crops, was to have given us an account of some recent work which 
he conducted near Ottawa on the control of locusts, and also to speak upon 
the 1914 outbreak of the armyworm in Eastern Canada. Since our meeting 
the Entomological Branch of the Federal Department of Agriculture has 
published Circular No. 5, on ‘“The Control of Locusts in Eastern Canada,“ 
and Bulletin No. 9 on ‘“The Armyworm,” both prepared by Mr. Gibson. 
The recently devised poison bran bait in which the juice of oranges and 
lemons is added as an attractant is fully described and definite results 
on the control of the above insects given. Both of these publications 
may be obtained free of charge on application to the Chief of the Publi- 
cations Branch, Department of Agriculture, Ottawa. The members of 
our Society should make early application for these bulletins. 
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THE CEREAL RUSTS. 
W. P. Fraser, Biology Department, Macdonald College. 


The rusts are a large group of fungi which are parasitic on flowering 
plants and ferns. The vegetative part of the fungus consists of threads 
which grow in the tissues of the plants and send branches called haustoria 
into the cells by means of which the fungus obtains nourishment. The 
plant at the expense of which the fungus lives is called the host. As the 
mycelium lives in the tissues of the plant it is inconspicuous, but after 
a time spores are produced which usually break through the epidermis 
and appear as powdery or compact masses or crusts. Spores of five kinds 
may be produced, though they may not all be present in every species. 
These spores always follow one another in definite order. The first to 
appear are the spermatia which as far as is known have no function and 
take no part in the development or spread of the fungus. Spring spores 
or aecidiospores are produced next, followed later by summer spores called 
uredospores. Finally the teleutospores or winter spores are produced, 
which usually serve to carry the fungus over the winter, but in some species 
this is not the function of the teleutospore. Under certain conditions 
which vary in the different genera and species the teleutospores send 
out tubes and on these secondary spores called sporidia or basidiospores 
are produced. These, if they reach a suitable host plant start the fungus 
again in the spring. One or more of the spore forms may be absent in 
certain genera or species, but the spore succession is always the same. 


Many rusts pass part of their life cycle on one plant and part on another, 
and usually these plants are not closely related botanically. When 
this is the case the spermatia and aecidiospores are produced in one host 
and the uredospores and teleutospores on the second. The cereal rusts 
belong to this two host group of rusts, though the complete life cycle of 
some species is not known. 


The Stem Rust of Grains, (Puccinia graminis). This is the best 
known of the cereal rusts. It attacks wheat, oats, rye, barley and many 
grasses and is more or less common wherever these are grown. 


The complete life cycle of the stem rust is as follows. In the spring 
the winter spores or teleutospores that have been exposed to the weather 
during the winter germinate by sending out a tube from each cell called 
a basidium and in this four secondary spores, the sporidia, are produced. 
These spores are carried by the wind and if they reach the barberry (Ber- 
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beris vulgaris) they send tubes into the young tissues, usually the leaves, 
and the mycelium develops there. In about a week small dot-like yel- 
lowish swellings are seen on the leaf. These are the spermagonia, flask- 
shaped cases which produce a large number of small spores called sper- 
matia. As far as is known these have no function whatever. A few 
days later on the under side of the leaves, cup-shaped or cylindrical struc- 
tures arise which contain a large number of spores in chains. These spores 
are yellow in colour. They are soon shed but will not attack the barberry 
leaves. If they are carried to grains in suitable grasses, however, they send 
tubes through the breathing pores into the tissues of the host. The myce- 
lium develops rapidly among the tissues and in about ten days yellow 
masses of stalked spores, the uredospores, are produced on this mycelium. 
They break through the epidermis and appear as linear masses of loose 
spores which are easily carried by the wind and spread the fungus on 
grain during the summer. Later from the same mycelium masses of dark 
thick walled, two celled spores arise, the teleutospores. They rupture 
the epidermis and appear as dark compact linear masses which give the 
black appearance to the stems of the rusted grain. These spores will 
only germinate if exposed to the weather during the winter. When the 
warm spring weather comes they produce secondary spores, the sporidia, 
which will not infect grains as far as is known, but will attack the com- 
mon barberry. The statement made in some texts that sporidia will 
infect grains has no evidence whatever to support it. 


_ It is well known, however, that the stem rust persists and is abun- 
dant even in countries where the barberry does not grow, so there must 
be some other way in which the stem rust is carried over the winter. The 
uredospores are known to live through severe winters in the Northern 
United States, and the writer has found a very small percentage to survive 
Quebec winters. So it is probable that the uredospore is able to carry 
the fungus over the winter. The uredospores persist during the winter 
in the Southern United States and some of the spring infection may come 
from spores blown northward by the wind. It is also possible that the 
fungus survives the winter in the form of mycelium in grasses, and when 
spores are produced in the spring they may infect grains. However, 
it has been found that rusts do not pass readily from many grasses to 
grains. 


It was formerly thought that the stem rust of grains (Puccinia 
graminis) was a single species passing readily from one kind of grain or 
grass to another, but infection experiments carried on in Europe and 
the United States have shown that though the spores in the different 
grains are alike in appearance yet there is a difference in infecting power. 


118 


The rusts have become adapted to certain grains, and will not grow readily 
on other grains or grasses, so that the stem rusts of cereals consists of a 
number of biologic forms as they are called. 


According to experiments carried on by the United States Depart- 
ment of Agriculture there are the following biologic forms of the stem 
rust of grains in the United States:— 


The Stem Rust of Wheat (Puccinia graminis tritici) on wheat, 
also attacks barley and rye sparingly. 


The Stem Rust of Oats (Puccinia graminis avenae) on oats and 
some grasses. 


The Stem Rust of Barley (Puccinia graminis hordei) on barley, 
also attacks wheat and rye readily. 


The Stem Rust of Rye (Puccinia graminis secalis) on rye, also barley. 

No extensive experiments have been carried out in Canada as far . 
as the writer is aware, to determine the forms of stem rust occurring here, 
but is it probable that they do not differ much from those in the United 
States. 


All of these biologic forms will pass to the barberry, but it has been 
found by most investigators that they behave in exactly the same manner 
after being transferred through the barberry as they do in the uredinial 
stage. With material obtained from oats growing at Ste. Annes, the 
writer infected barberry and trials with the uredospores thus obtained 
failed to infect wheat, barley and several grasses though infection was 
obtained readily in oats. 


The stem rust is usually common on the oats and barley grown in 
the College farm. It is not nearly so common on wheat and rye. 


The Leaf Rust of Wheat (Puccinia rubigo-vera tritici; Puccinia 
triticina) On wheat but will attack barley and rye. 


The leaf rust of wheat is especially common on wheat in Eastern > 
Canada, much more common in the writer’s experience than the stem 
rust. The uredospore stage is more common and conspicuous than the 
teleutospore stage. The later stage is found in the leaves and sheath 
about the time the wheat is r pe, but the masses of teleutospores do not 
rupture the epidermis and being thus inconspicuous are. often overlooked. 
The uredospores also occur on the leaves. There is supposed to be an 
aecidial stage corresponding to the stage of the stem rust in the barberry, 
but nothing is known of it. The Yellow Rust of Wheat (Puccinia glu- 
marum) which is common and destructive in Europe and India but has 
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not been reported in the United States nor is it found in Canada as far as 
the experience of the writer goes. Some regard this rust as also a biologic 
form of Puccinia rubigo-vera. 


The Leaf Rust of Rye (Puccinia rubigo-vera secalis: Puccinia dis- 
persa). This species closely resembles the leaf rust of wheat in appearance, 
but is a biologic form as it will not attack other grains. It was found 
rather common on rye in the uredinal stage, but the teleutosporic stage 
was rarely collected. In Europe the aecidial stage is in Anchusa officinalis 
and Lycopsis asvensis. It may be that the European and American forms 
are similar though that has not yet been proved. 


Leaf Rust of Oats (Puccinia Lolii: Puccinia coronata). This is a two 
host rust with the aecidial stage in Buckthorn species’ (Rhamnus). The 
uredospores and teleutospores are produced abundantly in the leaves of 
oats. The teleutospore masses do not break through the epidermis as 
in the stem rust of grains. : The teleutospores can be easily recognised 
under the microscope as they are provided with projections at the apex, 
hence the rust is sometimes called the crown rust of oats. 


Both stages of this rust are rather common in late sown oats in the 
College farm, but the early oats were not attacked. The aecidial stage 
in the barberry is usually present in the Buckthorn shrubs on the College 
campus. 


The Leaf Rust of Barley (Puccinia rubigo-vera simplex: Puccinia 
simplex). This rust occurs on barley in the United States, but there 
has been no report of it in Canada as far as the writer is aware. 
Probably it occurs, however, and has been overlooked. It is much 
like the leaf rust of wheat, but the teleutospores are frequently one celled 
and infection experiments have shown it to be biologically distinct. The 
aecidial stage is not known. 


Corn Rust (Puccinia sorghi: Puccinia maydis). This rust is more 
or less common on the leaves of corn but seems to do little damage. The 
aecidial stage has been known to be on Oxalis. 

Some wheats are more resistant to the attack of rust than others. 
Some investigators considered that this resistance was due to morpho- 
logical characters such as thick cuticle, large amount of silica, or small 
stomata. This view has not been confirmed, in fact there is little doubt 
that resistance is independent of any discernible characters in that they 
are of minor importance. Favourable cultural conditions do not lessen 
rust. In fact, the more vigorous the host, the more severe is likely to be 
the rust attack. So close is the relation between host and parasite, a 
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recent investigator claims that the acidity of the cell sap is the factor 
that enables plants to resist parasitic fungi. The problem of resistance 
is in an unsettled condition at present. It may be, however, that the 
problem is one of toxins in host or parasite or in both, but this is only” 
speculation. 


Control of the Rusts. Spraying experiments for the prevention 
of the rusts have been for the most part unsatisfactory, and even if valu- 
able would not be practicable in large fields. Usually grain that matures 
early is not so severely injured as later maturing grain, so that early 
seeding is generally advantageous from the standpoint of rust control. 
The destruction of the buckthorn and barberry may help to lessen the 
severity of the rusts, but need not be expected to prevent their occurrence. 
The varieties of grain that are found by trial to be the most rust resistant 
should be grown. 


PRINCIPAL INJURIOUS INSECTS OF THE SEASON, 1914. 
W. Lochhead, Macdonald College. 


The season of 1914 was a normal one and there were few insects 
present in startling numbers. 


The following are the chief forms arranged according to their orders :— 


(a) Acarina (Mites).—The clover mite was present on clover 
plants, doing some damage but not as abundant as last year. 


Red Spiders —Abundant on ornamental shrubs, and to a less extent 
on fruit trees. 


A very large number of immature gamasids were observed attached 
to houseflies (Phorbia spp.), and many other insects. It is not certainly 
known whether these mites are parasitic or if they use the flies merely for 
transportation; but if they are parasitic (as is very probable) they must 
have served as a check to the increase of many flies. 


(b) Orthoptera (Grasshoppers and locusts). Grasshoppers and 
locusts were quite abundant in pasture lands. Though little attention 
is given to these insects in this neighbourhood their numbers in certain 
fields were sufficiently high to cause quite appreciable injury. 


(c) Hemiptera (True bugs).—Green Apple Aphis (A. pomi) was 
quite abundant and where proper control measures were not taken did 
considerable injury. 


Woolly Aphis of Apple—lIts presence was hardly noticeable in the 
College orchard, but in some of the neighbouring orchards it was quite 
abundant. 


In the early part of the season the plums were attacked by the Plum 
Aphis, but this decreased materially later on. The various aphids were 
partly held in check by various lady birds, syrphus fly larvae and lace- 
wing fly larvae which were quite abundant. 


The Oyster-shell Scale was present on some ornamental rosaceous 
shrubs. The College orchards are free from it, but neighboring orchards 
are affected, in some cases considerably. 


Leaf-hoppers on the apple were more abundant this year than in 
previous years, but their attack was not formidable. 
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The Grape-vine Leaf-hopper, which is the most prevalent insect pest 
of the grape here, was present as usual in large numbers, which, however, 
were not as great as last year. 


There were large numbers of the Buffalo Tree-hopper this season, and 
as usual the omnivorous Tarnished Plant-bug was present in force. 


Peas at the College sustained considerable injury from the Pea Aphis, 
and reports from other parts of the province show that they wrought much - 
damage. 


. (d) Lepidoptera (Moths and butterflies).— 


Cutworms—These caused considerable loss in several districts of the 
province. The Red-backed Cutworm (Euxoa ochrogaster) was most de- 
structive. At the college, corn and roots suffered most, but several other 
crops were attacked. 


The Army Wo:m (Leucania unipuncta) appeared in destructive num- 
bers in Pontiac county in July, but through the energetic action of Mr. 
King, the disrict demonstrator, the losses were not great. 


Imported Cabbage Butterfly was not as abundant this year as last, 
owing doubtless to the large number of its parasites present last year. 
The Diamond-back Moth (Plutella maculipennis) was, however, present 
in larger numbers than we have had for some time on turnips, and did 
damage. 


Tent Caterpillars—The number present this year, though formidable, 
was quite small as compared with last year. The ravages of a bacterial 
disease as well as of dipterous and hymenopterous parasites have made 
it practically sure that these insects will be reduced to the normal numbers 
next season. j 


The Bud-worm was fairly under control in the College orchards, but 
in some neighbouring orchards it wrought considerable damage. For- 
tunately there were several parasites present of which the most important 
was Pentarthron minutum (Trichogramma pretiosa) which destroyed over 
seventy-five per cent of the eggs. 


The Cigar Case-bearey was quite abundant in unsprayed orchards. 


The Currant span-worm was very abundant, where spraying was 
omitted, on currants and gooseberries. 


(e) Diptera )Fies).—The Root Maggots of onion and cabbage as 
well as Phorbia fusciceps which was found attacking turnips last year, 
were all present, but did not do any serious injury. 
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(f) Coleoptera (Beetles).—The Turnip Flea-beetle was common on 
crucifers during the early part of the season. The Wavy-Striped Flea- 
beetle (Phyllotreta sinuata) was also present on crucifers at the same time 
Later in the season Systena hudsonica, which is very common on a number 
of wild plants, also fed to a considerable extent on clovers, potatoes, etc. 


Wheat Wireworm and Beetle 


The Raspberry Cane-borer has been quite busy this year during its 
laying season, and a large number of twigs of both wild and cultivated 
raspberries and blackberries have been killed by its egg punctures. 


(g) Hymenoptera (Bees and wasps).—The Pear-tree Slug was 
among the most abundant of the orchard pests during the season. The 
first brood did considerable injury to the cherries and plums, and the second 
brood promises to be still more destructive. 


The Currant Sawfly was quite injurious to wild and cultivated cur- 
rants and gooseberries. 


The Clover-seed Chalcid—This insect, which was observed last year 
for the first time doing considerable damage to the seed crop, was again 
present this year. A large number of larvae and pupae were obtained 
from the seed sown in the spring, and a large percentage of the developing 
seed in the field was destroyed. 
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It will be observed, after a reading of the foregoing notes on the In- 
jurious Insects of the Season, that parasitic and predaceous enemies 
are an important factor in their control. For example, we find that of 
the insects mentioned the tent caterpillar, bud-worm, cabbage-worm, 
plum aphis, house fly, army worm are at least partially controlled by 
parasites. Besides these, we know that Perillus circumcinctus, a pre- 
daceous bug, is making headway against the Potato Beetle in some sec- 
tions, that Lady-bird beetles and Syrphid flies are working havoc to plant 
lice on infested plants, and that Ichneumon, Braconid and Chalcid flies 
levy a heavy toll on cutworms and other of the larger caterpillars. 

While it is true that all or nearly all of our injurious insects have 
their natural enemies, which often keep them more or less under control, 
yet it must be acknowledged that no method of ‘“‘mobilizing’’ these enemies 
at the proper time so as to do away with spraying and other devices has 
been discovered. The science of Entomology must advance much farther 
before it can prevent insect outbreaks or meet them successfully by means 
of their natural enemies. That progress is being made, however, is shown 
by the warfare against the Gypsy and Brown-tail moths, the Cottony 
Cushion-Scale of California, and the Black Scale of Florida. ° 


At present the most hopeful line of control lies in the adoption of 
better cultural methods and in the conservation of our insectivorous birds. 
Cultural or Preventive methods relate to those practices of culture or of 
handling the crop that prevent or interfere with the development of insects. 
Such methods are now used against the Hessian Fly, Cotton Boll-weevil, 
Clover-root Borer, Wireworms, White Grubs, Cutworms including Army 
worms, Chinch Bug, Grasshoppers, Apple Maggot and many others of 
the most destructive insects. The fruit-grower, however, must depend 
largely upon artificial or remedial methods for the control of fruit pests. 
Thanks to the advent of the San José Scale, such methods have been 
greatly improved in the last ten years by the adoption of better insecti- 
cides and better spraying machinery. 


Lessons Learned. 


Quebec learned a valuable lesson this year and last from her experi- 
ences with Tent-caterpillars. Owners who neglected to spray or otherwise 
look carefully after their shade and orchard trees lost not only the shade 
of the trees but also the season’s fruit. It is surprising, however, how slow 
the general public are to take timely measures for the protection of their 
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crops and trees from insects. They prefer to wait until the damage is 
evident—but then it is too late for effective action. Their experiences 
with the Potato Beetle, the Codling Worm, Grasshoppers, Horn Fly and 
House Fly must still be very vivid, but probably next year their attitude 
will remain the same as ever. A few persons, however, are converted and 
take action in time. This is the real hope of the situation. 
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INSECTS AFFECTING SHADE TREES, GREENHOUSE PLANTS, 
DOMESTIC ANIMALS AND THE HOUSEHOLD. 


W. Lochhead, Macdonald College. 
I.—Insects Affecting Shade Trees. 


A.—Feeding on the Leaves. 
B.—Feeding or resting under webbed tents. 

C.—Hairy, yellowish, brown and black marked caterpillars 
feediny on leaves within webbed tents in July-Sept.; adult 
moths, white or black-spotted. 

Fall Web Worm. (Hyphantria cunea). 

CC.—Hairy black caterpillars, white stripe along middle of 
back, lateral white and yellow line with blue spots. 
Resting in silken webbed tents at angles of branches. 

Orchard Tent Caterpillar. (Malacosoma americana). 
BB.—Feeding free on the leaves. 

C.—Adults of moths not white. 

D.—Caterpillars with a broken line of white dots along 
back, and resting masses on sides of branches and 
trunks. 

Forest Tent Caterpillar. (Malacosoma disstria). 
DD.— Caterpillars with red heads and yellow and black 
tufts and pencils. Female moth wingless. 
White-Marked Tussock Moth. (Hemerocampa leucos- 
tigma. 

DDD.—Brownish caterpillars with blue and _ reddish 
warts; hibernating as egg-masses covered with 
hair; adult female moth with white wings marked 
with dark wavy lines, wings of male light brown. 

Gypsy Moth. (Porthetria dispar). 

DDDD.—‘Measuring Worms’’ feeding in the day 

time in spring and early summer. 
Fall Canker Worm. (Alsophila pometaria). 

CC.—Adult moths white. 

D.—Caterpillars reddish black with only two pairs of pro- 
legs; with three pairs of small tubercles on back; 
hibernate as egg-masses of 20-100 on branches. 

Snow-White Linden Moth. (Ennomos subsigniarius). 


127 


DD.—Dark brown caterpillars, with a lateral row of 
white hairs and bright red tubercles on 6th and 
7th abdominal segments; hibernate as 14 grown 
caterpillars in nests of webbed leaves on tips of 
trees; adult moth with a tuft of brown hairs at 
tip of abdomen. 

Brown-Tail Moth. (Euproctis chrysorrhoea). 

CCC.—Adults are Butterflies. Caterpillars large, black, red- 

marked and spiny, feeding in clusters on terminal 
branches of elm, willow, poplar. 
Spiny Elm-Caterpillar. (Euvanessa antiopa). 
CCCC.—Adults are beetles. Adults eating irregular circular 
holes in elm leaves and grubs skeletonising the under 
surface. 
Elm-Leaf Beetle. (Galerucella luteola). 

CCCCC.—Adults are Sawflies. 

D.—Larvae cylindric, coiled, yellowish-white, with a 
black line down the middle of back, on elm, poplar, 
willow, etc. 

Elm Sawfiy. (Cimbex americana). 

DD.—Larvae with jet black head and green body, each 
segment except second marked with double par- 
allel bows of dark dots; feeding on larch leaves. 

Larch Sawfly. (Lygaeonematus erichsonii). 
AA.—Boring in trunks and branches. 
B.—Adults are moths. 

C.—Whitish caterpillars with distinct spots and _ tubercles 
making burrows in twigs and larger branches, which often 
die and project above leafy branches. Moths are white 
with blue and black markings. 

Leopard Moth. (Zeuzera pyrina). 

CC.—Large white or reddish-white caterpillars making large 
round irregular borings in oak, maple and locust. Moth 
is large, dark grey. 

Carpenter Worm. (Prionoxystus robiniae). 
BB.—Adults are beetles. 

C.—Long-horned or cerambycid beetles. 

D.—Large, fleshy, legless grub making broad shallow 
tunnels in sapwood of sugar-maples, often killing 
limbs. Adult beetle brilliantly marked with yellow 
and black. 
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Sugar Maple Borer. (Plagionotus speciosus). 

DD.—A whitish hairy grub making a central burrow 
plugged with sawdust, and cutting off twigs of 
maple or oak. 

Twig Pruner. (Elaphidion villosum). 

DDD.—White flattened legless grubs working under the 
bark of elm; adult a gray beetle with red lines 
and black spots. 

Elm Borer. (Saperda tridentata) 

DDDD.—White legless grubs making large irregular 
channels in sapwood and inner bark of poplar; 
large blackened swollen scars on the surface of 
the trunk and limbs of affected trees. 

Poplar Borer. (Saperda calcarata) 
Saperda candida bores into hawthorn, mountain ash, 
and fruit trees, and Saperda vestita into basswood. 

DDDDD.—Club-shaped grubs, making irregular ugly 
scars opening into burrows in black locust. 
Adult beetle is dull black brightly marked 
with golden yellow, and feeds on golden rod 
blossoms. 

Locust Borer. (Cyllene robiniae) 
(‘C.—Metallic wood borers or Buprestid beetles. 
D.—Large-headed flattened legless grubs making shallow 
tunnels. 
Flat- Headed Borer. (Chrysobothris femorata) 

DD.—A flattened whitish grub with a large flattened head, 
making irregular spiral burrows in the inner bark of 
birch. 

Bronze Birch-Borer. (Agrilus anxius). 
AAA.—Sucking the juices from twigs or leaves. 
B.—On the leaves. 
CC.—Producing terminal galls on white and Norway spruce; 
branch scraggly deformed. 
Spruce Gall Aphis. (Chermes similis) 
CC.—Producing galls on white and Norway spruce, not ter 
minal, pine-apple shaped. c 
Spruce Gall Aphis. (Chermes abietis) 
BB.—On the bark. 
C.—Clusters of woolly aphis. 
Woolly Aphis of Elm. (Schizoneura americana) 
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CC.—Reddish, woolly-bordered bark-lice on under surface of 
elm leaves. 
Elm Bark-Louse. (Gossyparia spuria) 
CCC.—Cottony masses attached to brown scales on under side 
of twigs of soft maple, elms, etc. 
Cottony Maple Scale. (Pulvinaria vitis) 
CCCC.—Hemispherical reddish scales mottled with black lines 
on under side of branches of maples. 
Terrapin Scale. (Lecanium nigrofasciatum) 


II.—Insects Injurious to Greenhouse Plants. 


(a).—Minute, active, white, four-winged flies living on the under side 
of leaves, sucking the juices; young are oval flat and greenish. 
White Fly. (Aleyrodes vaporariorum) 
Control.—Fumigation with hydrocyanic acid gas; spraying with 
whale oil soap (114 ounces to 1 gal. water) or kerosene emulsion solution, 
or Black Leaf 40 and soap. 
(b).—Small, soft, mealy-covered bugs, with eggs enclosed in cottony 
sacks. 
Mealy Bugs. (Pseudococcus spp) 
Control.—Wash plants with soap or tobacco solution. 


(c)—Oval, flat or saddle-shaped scales, on leaves of lemons, ferns, 
oleanders, crotons, etc. 
- Soft Scale. (Lecanium hemisphericum) 
(d)—Round scales on leaves and twigs of ivy, date palms, etc. 
Hard Scale. (Aspidiotus spp) 
Control.—Washing the plants with soap or Black Leaf 40 and soap 
solution. 
(e)—Green plant lice, often infesting violets and sucking the juices 
from the leaves, checking the growth. 
Green Aphis. (Myzus persicae) 
(f). Black plant lice sucking the juices of chrysanthemum. 
Black Aphis. (Nectarophora chrysanthemicolens) 
Control.—Spray with Black Leaf 40 or Kerosene emulsion. 


(g)—Red mites, spinning fine webs on under surface of leaves and 
sucking the juices rendering the leaves sickly yellow. 
Red Spider. (Tetranychus bimaculatus) 
Control.—Spraying the plants with clear water or soap solution two 
or three times a week. 
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(h).—A small maggot, causing the edges of violet leaves to curl and 
turn yellow. 

Violet Gall-Fly. (Diplosis violicola) 

Control.—Hand picking infected leaves. 

(i) A small greenish white and striped caterpillar, eating lower 
epidermis of leaves of chrysanthemums, cinerarias, roses, carnations, etc., 
and tying the leaves together. . 

Greenhouse Leaf-Tyer. (Phlyctaenia ferrugalis) 

Control.—Hand picking infested leaves; trapping the moths, spray- 
ing leaves with arsenate of lead. 


III.— Insects Affecting Domestic Animals. 
Sheep. 


(a)—Maggots in nostrils and in nasal sinuses, causing catarrh and 
staggers—deposited by 2-winged fly in June and July. 
Sheep Bot-Fly.  (Cestrus ovis) 
Control.—Smear noses with equal parts of tar and grease. 
(b).—Wool falls off and large scabs form on: body, with much itching. 
Sheep Scab. (Psoroptes communis) 
Control.—Apply a good sheep dip. 
(c)—Brownish flattened tick-like insects sucking the blood—common 
on lambs in spring. 
Sheep Tick. (Melophagus ovinus) 
Control.—‘‘Dip” the sheep after shearing. 


Cattle. 


(a) —Swellings or ‘‘warbles’’ along the back in winter. 
Ox-Warble. (Hypoderma lineata and H. boris) 
Control.—Apply grease to the warbles when observed. 
(b).—Small flies clustering on base of horns, flanks and belly of cattle 
in summer, causing much annoyance. 
Horn Fly. (Haematobia serrata) 
Control.—Spray with zenoleum or kerosene emulsion; apply fish oil 
and tar with rag. 
(c).—Slaty-coloured sucking lice, often abundant on neck and shoulders 
of cattle not well looked after. 
Short- Nosed Ox Louse. (Haematopinus eurysternus) 
Long- Nosed Ox Louse. (Haematopinus vituli) 
Control.— Black Leaf 40 (1 part to 1000 of water) or an infusion of 
4 oz. stavesacre seed and 1 oz. hellebore. 
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(d):—“‘Little red lice’’ feeding on the rough parts of the skin and on 
the hairs, causing irritation—most abundant in spring. 
Biting Cattle Louse. (Trichodectes scalaris) 
Control.—Same as for sucking lice (c). 


Horses. 


(a).—Bots attached to wall of stomach—adult fly light brown, does 
not bite, but horse is worried. Eggs laid on hairs of legs and shoulders. 
Horse Bot-Fly. (Gastrophilus equi) 

Control.—Wash legs and shoulders with diluted carbolic acid every 
ten days to kill the eggs. 


(b).—Similar to (a) but eggs are attached to hairs of lips and nostrils. 
Chin Bot-Fly. (Gastrophilus nasalis) 
(c).—Large black fly that flies swiftly and bites severely, giving much 
annoyance to horses. 
Horse Gadfly. (Tabanus atratus) 
Control.—Use nets on horses. 


Hogs. 


(a).—Gray sucking lice—often qu'te large. 
Hog Louse. (Haematopinus urius) 
Control.—Washes of diluted carbolic acid (1 to 30) or Black Leaf 
40 (1 to 800), or kerosene emulsion. 


Poultry. 


(a).—Yellowish or reddish mites infesting hens and chicks at night; 
piercing their skin and sucking the blood, causing much irritation and 
often death. 

Chicken Mite. (Dermanyssus gallinae) 

Control.—Houses well aired and lighted; remove droppings and 
old nesting material. Clean and scrub all perches, roosts, nests, walls 
and floors and spray with 5 per cent cresol or with 3 parts kerosene and 1 
part crude carbolic acid. 


(b).—Small pale yellow active insects feeding on rough parts of skin 
and bases of hairs and feathers, causing much irritation. 
Common Hen Louse. (Menopon pallidum) 


Control.—Houses well lighted and airy; access to dust bath; dusting 
with insect powder. 
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(c)—Minute mites burrowing under the scales of foot, leg, comb 
and beak, producing “‘scaly-leg’’ with much irritation. Contagious. 
Itch Mite. (Sarcoptes mutans) 

Control.—Oil of caraway (1 part to 5 parts white vaseline) rubbed 
into affected parts every few days; bathing in warm soapy water and 
applying sulphur ointment or 5 per cent creolin or zenoleum, or vaseline 
and zinc. ointment. 

(d).Small mites causing the feathers to break off. Contagious. 
Depluming Mite. (Sarcoptes gallinae) . 
Control.—As for itch mite. 


IV.—Insects of the Household. 
Annoying the Inmates. 


(a).—Slender 2-winged insects; only the females bite or pierce the 

skin; larvae and pupae live and stagnant water. 
Common Mosquito. (Culex pipiens) 

Control.—Drain pools of stagnant water, and cover rain barrels, 
watering troughs, etc., or add kerosene to form a scum on surface to kill 
the wrigglers; screen the doors and windows. A good repellent—oil of 
citronella, spirits of camphor and oil of cedar; bed nets. 


(b).—Similar to (a) but larger and with wings spotted. 
Malarial Mosquito. (Culex maculipennis) 
(c)—Two-winged insects, with four black lines on thorax; they lay 
but do not pierce; eggs laid on manure or decaying organic matter. 
House Fly. (Musca domestica) 
Control.—Remove the horse. manure regularly; sprinkle manure 
heap with borax solution; screens on doors and windows. 
(d).—Similar to (c) but with six black lines on thorax, and with piercing 
mouthparts. 
Stable Fly—(Stomoxys calcitrans) 
(e)—Compressed, wingless, long-legged insects with piercing and 
sucking mouth-parts, hiding in bedding and clothing; eggs laid among 
hairs of cat or dog. 


Cat and Dog Flea. (Pulex serraticeps) 


Control.—Keep the cats and dogs free by dusting into the hairs 
insect powder; provide special sleeping mats and destroy these occasionally; 
scatter naphthaline over the floor and keep room tightly closed for 24 hours. 
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(f) —Reddish-brown, flat bugs with buggy odour, hiding in day time 
in cracks, but active at night; with piercing and sucking mouth-parts. 
Bed-Bug. (Cimex lectularius) 
Control.—Burn sulphur in rooms (2 lbs. to 1000 cub. ft.); cleanse 
walls and floors thoroughly; inject gasoline into all cracks. 


Feeding on or Destroying Clothing, Carpets, Upholstery, Etc. 


(a).—Tiny dusky moths, laying eggs in furs or woollens, the larvae 
eating holes in them. 

Case- Making Clothes Moth. (Tinea pellionella) 
Webbing Clothes Moth. (Tinea biselliella) 
Tapestry Clothes Moth. (Trichophaga tapetzella) 

Control.—Beat garments outside and expose to sun for a few hours; 
spray with gasoline; put woollen garments when thoroughly beaten in 
sealed bags or boxes for summer. 

(b).—Small oval red, black and white beetles, whose grubs are hairy, 
feeding on carpets on underside usually along a crack of the floor. 

Buffalo Carpet Beetle. (Anthrenus scrophulariae) 

Control.—Use rugs if possible; beat carpets, spray with gasoline and 
wash all cracks with hot soap suds, then with gasoline. 

(c).—Tiny, active, wingless insects with silvery appearance, and 
with three long feelers at hind end of body, feeding on linen or paper con- 
taining starch, sugar, etc. 

Silver-Fish. (Lepisma saccharina) 

Control.—Use insect powder where they occur; trap with bits of 

cardboard dipped in a mixture of paris green and paste. 


Feeding on Food Products. 


(a) Active, wary, light-brown insects with a “‘roachy’’ odour, found 

in pantries and bakeries; several species but the most common is the 
Croton-Bug or German Cockroach. (Ectobia Germanica) 

Control.—Use bits of chocolate and borax; or put plaster paris and 
paris green in one saucer and water in another close to it. 

(b).—Brown beetles, 4 inch long, whose grubs are brown above, 
white below and covered with long brown hairs; found where meats, 
skins and feathers are kept. 

Larder Beetle. (Dermestes lardarius) 

Control.—Remove meats, etc., and scrub the shelves, walls and 
floors thoroughly with soap suds. 
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(c)—Large black fles with bluish abdomen and with black spines on 
thorax; eggs laid on meat. 
Blow or Meat Fly. (Calliphora vomitoria) 


Control.—Use screens on doors and windows. 


(d).—Little red ants that have their nests in the wall or beneath the 
flooring. 
House Ants. (Monomorium pharaonis) 
Control.—Locate nests and destroy them with carbon bisulphide 
or boiling water; set out sponges half filled with sugared water in their 
paths. 
(e)—Black ants and Pavement ants living out doors sometimes 


invade houses. 
Black Ant. (Monomorium minutum) 


See Sixth Report for a Table of insects feeding on stored vegetable 
products, such as meal worms and flour moths. 
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USEFUL KEYS TO SOME ECONOMIC FAMILIES OF INSECTS 
W. Lochhead, Macdonald College. 
SPHINGIDA E.—(Hawk Moths) 


(after Fernald and Smith) 
Common Genera. 
A.—Tongue long and horny. 
B.—Abdomen with a tuft at tip; diurnal. 
C.—Middle of wings clear.— Hemaris. 
CC.—Middle of wings opaque. 
D.—Fore tibia spinose; abdomen not laterally tufted— 

Amphion. 

DD.—Fore tibia not spinose; abdomen laterally tufted— 

Thyreus. 

BB.—Abdomen not tufted; nocturnal 
C.—Thorax tufted; outer margin of wings obliquely rounded. 

D.—Eyes strongly ciliated; fore tibia spinose—Sphinx. 
DD.—Eyes not ciliated and large; head prominent, palpi 
large— Phlegethontius. 
DDD.—Eyes small; palpi small; outer margin excavated 
—Ceratomia. 
CC.—Thorax untufted; outer margin of wings more or less 
excavated. 
D.—Outer margin of fore wings angulated—Deidamia. 
DD.—Outer margin entire or sinuous. 
E.— Antennae gradually thickened at tip—Deilephila. 
EE.—Antennae fusiform and recurved at tip— 
Spurs of middle and hind tibiae long; legs stout 
—Philampelus. 

EEE.—Antennae short, not recurved at tip; wings 
more sinuate; head more retracted—Ampe- 
lophaga. 

AA.—Tongue short and membranous. 

B.—Outer margin of fore wings entire and evenly rounded—Ellema. 
C.—Fore tibiae with a stout spine at tip—Triptogon. 
CC.—All the tibiae spinose—Cressonia. 

CCC.—Tibiae not spinose; hind wings with an eye spot. 
D.—Outer margin of fore wings scalloped—Paomias. 
‘DD.—Outer margin more or less angulated—Smerinthus. 
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TA BA NIDA E.—(Horse Flies.) 
Common Genera. 

A.—Hind tibiae with spurs at tip; third segment of the antennae with 
five rings; second segment but little shorter than the first; wings 
with dark markings—Chrysops. 

AA.—Hind tibiae without spurs; third segment of the antennae with 

a well-developed process—Tabanus. 


TRYPETIDAE.—(Fruit Flies.) 


Common Genera. 


A.—Bristle on each side of front with a terminal leaf-like appendage— 

Ceratitis. 

AA.—Front without such bristles. 

B.—Wings with coloured markings not reticulate; Scutellum not 
with six bristles; 4th long vein not conspicuously curved 
forward at its extremity; Covering of body never black. 
C.—Wings with four very oblique black cross bands; cross 

veins not approximated. Scutellum with four bristles 
yellow—Rhagoletis. . 
CC.—Cross bands on wings nearly transverse; cross veins but 
little oblique—7rypeta. 


CERAM BYCIDA E.—(Long-horn Beetles.) 


Common Economic Genera. 
A.—Thorax margined; labrum united with clypeus body broad and 
depressed. 

B.—Antennae 11-jointed; body elongate, parallel—Orthosoma. 
BB.—Antennae 12-20 jointed; body stout, broad—Prionus. 
AA.—Thorax not margined; labrum free; body oblong and cylindrical. 
B.—Front tibiae obliquely grooved on inner side; last joint of palpi 

pointed at tip. 
C.—Elytra spined; size small—Psenocerus. 
CC.—Elytra not spinose; large size. 
D.—Scape of antennae with an apical scar; body elongate 
—Mono hammus. 
DD.—Scape of antennae without apical scar. 
E.—Tarsal claws divaricate and simple—Saperda. 
EE.—Tarsal claws divaricate and cleft. 
F.—Eyes not divided; thorax cylindrical—Oberea. 
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FF.—Eyes divided; thorax with blunt tubercle 
on each side and marked with four black 
spots—Tetraopes. 

BB.—Front tib ae not grooved; last joint of palpi not pointed at 
tip. 

C.—Base of antennae partly enveloped by the eyes; front 
coxae not conical; eyes finely granulated; scutellum rounded 
behind; tibial spurs large. 

D.—Head small; process between hind coxae rounded. 
E.—Thorax transversely excavated at sides and with 
three yellow cross bands—Cyllene. 
EE.—Thorax not excavated at sides and without 
yellow cross bands—Plagionotus. 
DD.—Head large; process between hind coxae acute— 
Clytus. 

CC.—Base of antennae not enveloped by the eyes; front coxae 

conical.—Desmocerus. 


CURCULIONIDA E.—(Weevils.) 


Common Economic Genera. 
A —Claws simple, pygidium not exposed. 
B.—Antennae straight, club annulated, claws toothed, gular peduncle 
broad—Ithycerus. 
BB.—Antennae elbowed, rostrum with distinct scrobes, gular pe- 
duncle long; front coxae contiguous. 
C.—Mandibles usually emarginate, 2-toothed at tip—Phyto- 
nomus. 
CC.—Mandibles bi-emarginate, 3-toothed at tip. 
D.—Lateral angles of first ventral segment uncovered— 
Lixus. 
DD.—Lateral angles of first ventral segment not visible. 
—Pissodes. 


AA.—Claws appendiculate, toothed or cleft (except in Tyloderma). 
B.—Ventral sutures straight, hind angles of prothorax rectangular 
or rounded, prosternum short, broadly emarginate, eyes rounded 
distant—A nthonomus. 
BB.—Ventral sutures more or less curved. 
C.—Beak received in or upon the breast in a pectoral groove 
confined to prosternum; beak long; tarsi dilated; front 
coxae contiguous—Conotrachelus. 
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CC.—Pectoral groove extending into the mesosternum, sharply 
limited behind; front coxae not contiguous; me atho- 
rorcic ep mera distinct, mesosternum feeb y emarginate 
—T yloderma. 


FRUIT-TREE SCOLYTIDS.—(Bark Beetles) 


Three Economic Genera. 


A—Venter of abdomen with caudal part bent abruptly upwards. 
Antennal club flat and marked by angulated sutures—£Eccoptogaster 
rugulosus. (Fruit-tree bark beetle). 


AA.—Venter of abdomen normal, regularly curved. 


B.—Antennal club lamellate, of three separate, laterally-produced 
segments; head visible from above—Phloeotribus liminaris. 
(Peach-tree Bark-beetle). 

BB.—Antennal club globular; truncate at tip, head deeply imbedded 

in prothorax whose anterior margin is nearly horizontal and 
invisible from above.—xX yleborus dispar. (Shot-hole borer). 


ORTHOPTERA. 


The Genera and Species of Blattidae. 


A—Last ventral segment of female abdomen plane not compressed; 
iore femora rarely provided with spines. 

B.—Sub-genital stylets present in the males, upper wings of females 
short—Ischnoptera. 

I. Pennsylvanica brown, sides of pronotum yellow. 

BB.—Sub-genital stylets absent in the males. Upper wings of both 

sexes long—Blattella. 
B. Germanica (Croton bug), length /% inch. 
AA.—Last ventra! segment of female abdomen compressed and divided; 
fore femora spined. 
B.—Wing covers not reaching tip of abdomen —Blatta. 
B. Orientalis (Oriental Cockroach). 

BB.—Wing Covers reaching beyond the abdomen—Pertplaneta. 
C.—Wing covers much exceeding abdomen—P. americana. 
CC.—Wing covers but little exceeding abdomen; a_ bright 

yellow stripe on basal half of their outer margin—P. 
Australasiae. 


139 


Acrididae. 
Sub-families, Genera and Species. 


Sub-Famulies. 
A.—Pronotum extending over abdomen; claws of tarsus without 
pulvillus; size small—Tettiginae. 
AA.—Pronotum not extending over abdomen; claws of tarsus with 
pulvillus; Size larger. 
B.—Prosternum with tubercle—Acridinae. 
BB.—Prosternum without tubercle. 
C.—Vertex and front of head meeting at an acute angle— 
Tryxalinae. 
CC.—Vertex and front rounded—Oedipodinae. 


Genera of the Tettiginae. 


A.—Antennae 12-jointed and pronotum rounded—Batrachidea. 

AA.—Antennae 13-14-jointed; pronotum horizontal—Tettix. 

AAA.—Antennae 22-jointed; pronotum horizontal—Tettigidea. 
(For species see Blatchley’s Orthoptera of Indiana.) 


Genera of the Acridinae. 


A.—Wings as long or longer than the abdomen. 
B.—Pronotum sloping from median carina; extremity of abdomen 
in males not swollen—Acridium or Schistocerca. 
BB.—Pronotum flattened; extremity of abdomen in males swollen 
—Melanoplus. 


Species of Acridium. 


A.—Size large; antennae rather short—A. americana. 
AA.—Size medium; antennae longer. 
B.—Colour yellowish brown or olive green—A. alutacea. 
BB.—Colour rusty brown; no yellowish stripe on dorsum—A. rubig- 
1mosa. 


Species of Melanoplus. 


A.—Apex of last abdominal segment of male distinctly notched. 
B.—Length of body to tip of wing covers 29-35 mm—WM. spretus. 
BB.—Length of body to tip of wing covers 23-26 mm.—WM_ aitlanis. 

AA.—Apex of last abdominal segment of male entire, or at least 

obscurely notched—WM. bivittatus. 
1.—Anal cerci enlarged at apex. 
2.—Anal cerci tapering. 
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A.—Species of medium size; anal cerci much narrowed, but without a 

notch.—M. femur-rubrum. 
(B).—Species of large size; anal cerci suddenly narrowed, making a 
prominent right-angled notch on lower side—WM. differentialis. 


Genera of the Tryxalinae. 
A.—Foveolae of Vertex present, and visible from above. Lateral 
carinae of pronotum incurved—Stenobothrus. 
S. curtipennis (Short-winged brown locust). 
AA.—Foveolae absent; lateral carinae nearly parallel—Chrysochraon. 
C. conspersum (Sprinkled locust). 


Genera and Species of Oedipodinae. 
A.—Wings with the disk yellow. 
B.—Apical half of wing dusky. 

C —Dorsal aspect of head with a slight median carina which is 
quite prominent in the central foveola——Encoptolophus 
sordidus (Clouded locust). 

CC.—Dorsal aspect of head without median carina; central 
foveola less distinct—Chortophaga viridifasciata (Green-. 
striped locust). 

BB.—With a dark band across the wings—Spharagemon aequale. 
AA.—Wings with the disk black—Dissosteira carolina (Carolina locust) 


Genera and Species of Locustidae. 


A.—Wingless or with rudimentary wings and wing covers. 
B.—Pronotum not extended over meso-and metanotum—Ceutho- 
philus. 
BB.—Pronotum extended over meso-and metanotum—T7hyreonotus. 
AA.—Winged. 
B.—Tegmina expanded in the middle. 

C.—Tegmina much broadened in the middle, concave 
phyllus. 

CC.—Tegmina somewhat broadened in the middle, not concave. 
D.—Ovipositor very small—Microcentrum. 
DD.—Ovipositor of medium size—A mblycorypha. 

BB.—Tegmina not expanded in the middle. 

C.—Vertex of the head with a conical projection forwards— 

Conocephalus. 


Cyrto- 
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CC.—Vertex of the head without a conical projection. 
D.—Ovipositor straight or very nearly so; insect small— 
Xiphidium. 
DD.—Ovipositor curved; insect large. 
X.—Ovipositor curved sharply upwards—Scudderia. 
Y.—Ovipositor sword-shaped—Orchelimum. 


Species of Ceuthophilus. 
A.—Fore femora about as long as pronotum—C. maculatus. 
AA.—Fore femora longer than pronotum—C. brevipes. 


Species of Thyreonotus. 
A.—Pronotum well rounded behind—T. dorsalis. 


AA.—Pronotum nearly square—T. pachymerus. 


Genera and Species of Gryllidae. 


A.—Fore tibiae broad, fitted for digging (Fossorial crickets). 
B.—Insect small; antennae ten to twelve jointed—Tridactylus. 
BB.—Insect large; antennae many-jointed—Gryllotalpa. 

AA.—Fore tibiae slender. 

B.—Hind femora stoutish (True crickets). 


C.—Last segment of the maxillary palpi of the same length 
as the next to the last—Gryllus. 


CC.—Last segment of the maxillary palpi double the length 
of the next to the last— Nemobius. 


BB.—Hind femora slender (Tree crickets)—Oecanthus. 


Species of Gryllus. 
A.—Black field crickets. 


B.—Ovipositor 13-14 mm. long; male more slender—G. pennsyl- 
vanicus. 


BB.—Ovipositor 18 mm. long; male stout—G. abbreviatus. 
AA.—Straw coloured house crickets—G. domesticus. 


Species of Nemobius. 


A.—Ovipositor longer than hind femora and straight; colour blackish 
arranged in longitudinal bars— N. fasciatus. 


AA.—Ovipositor shorter than hind femora and arcuate— JN. exiguus. 
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Species of Occanthus. 
A.—Antennae with one black mark on each basal joint. 
B.—Black marks like small rounded dots—Oe. niveus. 
BB.—Mark on first joint long and hooked, that on second oblong 
—Oe. angustipennis. 
AA.—Antennae with two black marks on the first two basal joints. 
B.—Antennae wholly black, also head, thorax and legs. Marks on 
first joint of antennae generally connected at apex—Oe. nigri- 
cornis. 
BB.—Pale greenish white; marks on antennae elongate, parallel 
distinct—Oe. 4-punctatus. 
AAA.—Antennae without marks en first joints, wing covers broad: 
head and first joints of antennae pink.—Oe. latipennis. 
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INTRODUCTION 


In 1912 the Quebec Society for the Protection of Plants published “A Pre- 
liminary List of the Insects of the Province of Quebec, Part I.—Lepidoptera,”’ 
as a supplement to the Fourth Report. The List was prepared by Mr. Albert 
F. Winn, of Westmount, now for many years an ardent student and enthusiastic 
collector of insect life of the Province of Quebec, and was well received by lepi- 
dopterists of Canada and the United States as filling a long-felt want. 


I am pleased to be able to introduce now the second part of the contemplated 
work, namely “A Preliminary List of the Insects of the Province of Quebec, Part 
II.—Diptera,”’ prepared by Mr. Albert F. Winn of Westmount and M. Germain 
Beaulieu of Ottawa. Thanks to the continued liberality of the Hon. Minister 
of Agriculture, Mr. J. E. Caron, the List is published as an Appendix to the 
Seventh Report of the Quebec Society for the Protection of Plants. 


The thanks of the Society are due Messrs. Winn and Beaulieu for their long, 
tedious and voluntary labours in connection with the compilation of the List, and 
to Mr. Charles W. Johnson of the Boston Society of Natural History who very 
kindly revised the M.S. and not only added a number of species to our records 
but gave much other valuable information and assistance. 


W. LOCHHEAD, 
President, Quebec Society for the Protection of Plants. 


Macdonald College, Que. 
May 1, 1915. 
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ABBREVIATIONS 
f 
In compiling the List of Lepidoptera, an arbitrary set of abbreviations was used to in- 
dicate the names of the collectors recording the species from the respective localities. These 
are to be found on pages 5 to 7 of Part I, but as an unavoidable delay has‘occurred in the pub- 
lishing of the present part, the following list is given: 


Be. Beaulieu, Germain, Div. of Entomology, Ottawa. 
Beaulne, J. I., Div. of Entomology, Ottawa. 

Begin, Rev. l’Abbe, Sherbrooke, Que. 

C. Chagnon, G., Montreal, Que. 

Cd. Caulfield, late F. B., Montreal, Que. 

F. Fletcher, late Dr. James, Ottawa. 

Fy. Fyles, Dr. T. W., Ottawa. 

G. Gibson, Arthur, Div. of Entomology, Ottawa. . 
Metcalfe, W., Ottawa. 

Mi. Mignault, Rev. J. B., St. Thérese de Blainville, Que. 
QOsten-Sacken, late Baron von, New York. 

Tothill, J. D., Div. of Entomology, Ottawa. 

Van der Wulp, Frederick M. 

W. Winn, Albert F., Westmount, Que. 


Y. Young, C. H., Victoria Museum, Ottawa. 
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Order DIPTERA. 


This order of insects comprises the ‘‘flies’’ which are easily recognizible in possessing 
only one pair of wings, the place of the second pair being taken by a pair of knotted threads 
known as “‘halteres.’’ The mouth parts are formed sucking. The metamorphosis is complete, 
the larvae being commonly known as maggots and usually cylindrical and footless. 


The order is a very large one, and the species differ very greatly in habits and economic 
importance. Such species as the house fly and mosquitoes are not only an intolerable nuisance 
to man, but have of late years come in for a great deal of study in connection with carrying 
diseases. Others, such as the apple maggot, destroy fruits, and the gall-gnats the crops, 
Both flies and house flies worry and torment the cattle. Others again are beneficial by being 
parasitic on noxious insects, and very many act as scavangers by feeding on decaying vege- 
table and animal matter. 


Family TIPULIDAE. 


The ‘‘Crane flies’? have narrow wings, long slender bodies and very slender legs. They 
resemble mosquitoes but are much larger and are most commonly found in low, marshy land 
and at the edges of woods. Their flight is usually for a short distance at a time and is slow 
and awkward, as is also their mode of walking. 


The larvae of most species live in the ground feeding on roots just below the surface. 
RHIPIDIA Meig. 
R. maculata Meig. Chambly Co., LX. (Be). Rigaud VI (Be); Aylmer VI (Beaulne). 


DICRANOMYIA Steph. 
D. distans 0.8. Rigaud VI (Be). 
D. immodesta 0.5. Montreal IX (Be); Rigaud VI (Be). 
D. longipennis Schum. Province of Quebec (Osten-Sacken). 
D. liberta O.S. Montreal VI (C); Rigaud VI (Be); Hull VI (Beaulne). 
D. pudica O.S. Montreal VII (Be); Rigaud VI (C). 
LIMNOBIA Meig. 
L. cinctipes Say. Montreal V (Be). 
L. indigena O.S. Sherbrooke Co. V-VI (Be); Vaudreuil Co. (Be). 
L. solitaria O.S. St. Hilaire VII (C); Gatineau VII (Be); Hull VII (Beaulne). 
ELEPHANTOMYIA Osten-Sacken. 
E. Westwoodi 0.S. Prov. of Quebec (Osten-Sacken). 


RHAMPHIDIA Meig. 
R. flavipes Macq. Coaticook VI (Beaulne); Montreal VI-VIII (C); Hull VII (Beaulne). 
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RHYPHOLOPHUS Kolen. 


R. monticola 0.58. Rouville Co. (C). 


: ANTOCHA 0O. S. 


A. saxicola O0.S. (=opalizans O. 8.). Coaticook IX (Beaulne); Montreal VI-IX (W); 
Gatineau VII (Be). 


ERIOPTERA Meizg. 


E. armata O.S. Prov. of Quebec (Osten-Sacken). 

E. armillaris O.S. Prov. of Quebec (Osten-Sacken). 

E. caloptera Say. Montreal VI (C). 

E. chlorophylla O.S. Prov. of Quebec (Osten-Sacken). 

E. chrysocoma 0.S. Prov. of Quebec (Osten-Sacken). 

E. septentrionalis 0.S. Montreal VII (Be); Aylmer VI (Beaulne). 
E. venusta O.S. Coaticook IX (Beaulne). 

E. vespertina O.S. Montreal VII (Be). 


GONIOMYIA O. S. 


G. subcinerea 0.S. Gatineau VII (Be); Aylmer VI (Beaulne). 


HELOBIA St. Farg. 


H. punctipennis Meig. Montreal VI (C); Hull VII (Beaulne). 


GNOPHOMYIA O. S. 


G. tristissima 0.S. Montreal VI (C); Rigaud VI (Be). 


TRICHOCERA Meig. 


T. maculipennis Fabr. Montreal VIII (Be). 
T. regelationis Linn. Montreal IX (Be). 


EPIPHRAGMA oO. S. 


E. fascipennis Say. Montreal VI (Be). 
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LIMNOPHILA Macq. 


adusta 0.8. Prov. of Quebec (Osten-Sacken); Montreal IX (Be). 


L. brevifurca O.S. Province of Quebec (Osten-Sacken). 


L. contempta 0.8. Coaticook IX (Beaulne). 


saat 


fuscovaria O.S. Montreal VI (Be); Rigaud VI (C). 
imbecilla O.S. Aylmer VI-VII) Beaulne). 
macrocera Say. Montreal VI (Be). 

montana 0.8. Prov. of Quebec (Osten-Sacken). 
munda O.S. Montreal VI (C). 


quadrata O.S. St. Johns Co. V-VI (C); Montreal VI (W); Gatineau VII (Be); Hull VI 
(Beaulne). 


L. rufibasis O.S. Montreal (C); St. Johns Co. VI (C); Rigaud VI (Be). 


a 


L. tenuipes 0.S. Montreal VIII (C). 


ultima O.S. Prov. of Quebee (Osten-Sacken). 


TRICYPHONA Zett. 


calear O.S. Stoke Centre VI (W); Meach Lake IX (F). 


inconstans 0.S. Aylmer VI (Beaulne). 


PEDICEA Latr. 


albivitta Walk. Quebec (Fy); Gatineau VII (Be); Aylmer VI (Beaulne). 


LIOGMA O. S. 


nodicornis 0.S. Stoke Centre VI (W); St. Johns Co. VI (Be); Montreal VI (C). 


BITTACOMORPHA Westw. 


clavipes Fabr. Cap al’Aigle VII (W); Levis VII (F); St. Hilaire VII (S); Montreal VIT! 
(Be). 


PTYCHOPTERA Meigz. 


rufocincta O.S. Montreal VI (Be). 


© 
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TANYPTERA Latr. 


. atrata Linn. Quebec (Van der Wulp); St. Rose VII (Be). 


fumipennis O.S. Bergerville (Fy); Montreal VI (Be). 
dorsalis Walk. St. Johns Co. VIII (C). 
topazina 0.S. Montreal (C). 


CTENOPHORA Meig. 


apicata O.S. Montreal VI (Be). 


STYGEROPIS Loew. 


fuscipennis Loew. Montreal VII (Be). 


PACHYRHINA Macq. 


. collaris Say. Montreal VI (Be). 


eucera Loew. Montreal VI (Be); Laurentian Mts. VI (Beaulne); Hull VI (Beaulne). 


ferruginea Fabr. Quebec VII (Fy); Montreal VIII (C); Gatineau VII (Be); Hull VII 
(Beaulne). 


. incurva Loew. Montreal VI (Be); Aylmer VI-VII (Beaulne). 
. lineata Scopoli. Montreal VI (Be); Hull VII (Beaulne). 


lugens Loew. Quebec (Fy); Montreal VI (W). 


. occipitalis Loew. Coaticook IX (Beaulne). 


sodalis Loew. Montreal VIII (Be); Hull VII (Beaulne). 


. tenuis Loew. St. Johns Co. VIII (C); Chambly Co. IX (Be). 


xanthostigma Loew. Montreal VIII (Be). 


TIPULA Linn. 


abdominalis Say. Gatineau VII (Be); Hull VI (Beaulne). 
angulata Loew. Aylmer VI (Beaulne); Montreal VI (Be). 


angustipennis Loew. Montreal VI (C); Rigaud VI (Be); Chelsea V-VI (F); Hull V1} 
(Beaulne). 


bella Loew. Montreal (C); St. Johns Co. VII-VIII (C). 
bicornis Loew. Montreal VI (Be); Rigaud VI (Be); Newaygo VI (W). 
calva Doane. Rigaud VI (Be). 
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T. cincta Loew. Levis (Fy). 

T. cincticornis Doane. Montreal VIII (Be). 

T. costalis Say. Gatineau VII (Be); Montreal (C); Hull VII (Beaulne). 
T. decora Doane. Montreal (C). 

T. dejecta’ Walk. Montreal VIII (Be). 

T. electa Loew. Gatineau VII (Be); Aylmer VI (Beaulne). 


T. flavicans Fabr. Quebec (Fy); Montreal IX (C); St. Johns Co. IX (Be); Gatineau 
VII (Be); Hull VII (Beaulne). 


T. grata Loew. Aylmer VI-VII (Beaulne). 

T. hebes Loew. Montreal VI (Be); Rigaud VI (Be); Hull VI (Beaulne). 
T. illustris Doane. Rigaud VI (C). 

T..inermis Doane. Montreal VI (C); Gatineau VII (Be). 

T. macrolabis Loew. Aylmer VI (Beaulne). 

T. megaura Doane. Aylmer VI (Beaulne). 

T. ottawaensis Dietz. 24, IV, 13. Aylmer (Beaulne). 

T. pallida Loew. Newaygo VI (W). 

T. retorta Van der Wulp. Prov. of Quebec (Van der Wulp). 

T. serta Loew. Rouville Co. (C); Montreal (C); Rigaud VI (Be). 

T. sulphurea Doane. Montreal VII (Be). 

T. tephrocephala Loew. Aylmer VI (Beaulne). 

T. trivittata Say. Quebec (Fy); Montreal VI (Be); Gatineau VII (Be). 
T. valida Loew. Aylmer VI (Beaulne). 

T. vitrea Van der Wulp. Prov. of Quebee (Van der Wulp). 


OROPEZA Needham 


O. albipes Johnson. Montreal VI (Be). 
O. obscura Johnson. Rigaud VI (Be). 


Family PSYCHODIDAE. 
The ‘‘moth-like flies’ are frequently found on windows and beneath the leaves of trees. 


The body and wings are clothed with hair, and at rest the broad wings are held sloping like 
a roof giving the insect a triangular outline. 


PSYCHODA Latr. 


P. sp. Montreal VII (Be). 
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Family CHIRONOMIDAE. 


Known as ‘‘Midges,”’ these flies are similar in appearance to the mosquitoes and are 
often seen towards evening, dancing in the air in large swarms. The wings have fewer and 
less distinct veins than the mosquitoes and are not fringed with scale-like hairs. Some of the 
larvae are aquatic, others live on decaying leaves. 


CERATOPOGON Meig. 
C. websteri Cog. Montreal V (Be). 


CHIRONOMUS Meig. 


C. aberrans Johans. Montreal V (Be). 

C. cristatus Fabr. Levis (Fy); Montreal VI (Be). 

C. decorus Johans. Montreal V (Be). 

C. devinctus Say. Montreal V (Be). 

C. dispar Meig. Montreal IX (Be). 

- dorsalis Meig. Montreal VI (Be); Rigaud VI (Be). 
fascipennis Zelt. Montreal (C). 

festiva Say. Montreal VIII (Be). 

flavus Johans. Montreal VIII (Be). 


lineatus Say. Montreal VI (Be). 


modestus Say. Montreal VI (Be). 


nigricans Johans. Montreal VI (Be). 


pedellus Linn. Montreal (C). 


riparius Meig. Montreal VI (Be). 


scalaenus Schant. St. Hilaire VI (Be). Montreal V (Be). 
similis Johans. St. Hilaire VI (Be.) 


taeniapennis, Coq. Quebec VI (Fy); Montreal V (Be). 
tendens Fabr. Montreal VIII (Be). 


Cr ie Mei oe J EM op i or Ws Daal oe al oe Me JR So lal 


ORTHOCLADIUS V. d. Wulp. 


QO. obumbratus Johans. Montreal V (Be). 


CRICOTOPUS V. d. Wulp. 


© 


bicinctus Johans. Montreal VII (Be). 
tricinctus Meig. Montreal VI (Be). 


ie I, 


varipes Coq. Montreal VI (Be). 


Ts 
T. 
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TANYTARSUS V. d. Wulp. 


flavellus Zett. Montreal VI (Be). 


obedicus Jobans. 


St. Hilaire VI (Be). 


DIAMESA Meig. 


D. waltlii Meig. Montreal VI (Be). 


T. 
7. 
T. 
T. 
T. 


sting are familiar to everyone. 
“wrigglers.”’ 
swarm with the young of mosquitoes. 


culiciformis Linn. 


hirtipennis Loew. 


TANYPUS Meig. 


St. Hilaire VI (Be); Montreal V (Be). 
Quebec (Fy). 


johnsoni Cog. Montreal V (Be). 
monilis Linn. Montreal VIII (Be). 


nigropunctatus Staeger. Montreal VII (Be). 


The ‘‘Mosquitoes’’ hardly require a description: their appearance, their song and their 
The larvae of all are aquatic and are commonly known as 
The barrels used for collecting rain water in many parts of the country fairly 
If these receptacles are not left uncovered unnecessarily 
and a little kerosene is poured on any small pools or marshy spots near dwellings a great deal 
of discomfort may be avoided. The female mosquito alone can sting, the males feeding upon 


flowers. 


A. 


cantans Meig. 


punctipennis Say. 


Family CULICIDAE 


ANOPHELES Meig. 
Montreal X in cellar (W). 


AEDES Meigen 


canadensis Theob. East Bolton VII (W); Montreal V (Be). 
Montreal .(C). 


cinereoborealis Felt. Montreal VI (Be). 


consobrinus Rob-Desr. Quebec (Fy). 
dyari Coq. Montreal V (Be). 


pagetonotum D. and K. Chelsea V (GQ). 


pullatus Coq. Montreal VI (Be). 


subcantans Felt. 
sylvestris Theob. 


Montreal VI (Be). 
St. Hilaire VII (Be); Montreal VI (Be). 
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CULEX, Linn. 


C. pipiens Linn. Montreal VI-VII (Be). 


Family CORETHRIDAE. 


These flies used to be considered as being mosquitoes but are now separated from them, 
and in their weak appearance and light colours more closely resemble the midges. They are 
not able to pierce the skin. The larvae live in water and are nearly transparent. 


SAYOMYIA Coq. 


S. punctipennis Say. East Bolton VII (W). 


Family MYCETOPHILIDAE. 

The ‘‘fungus-gnats’’ are to be found in damp places on fungi and decaying vegetable 
matter in which the larvae live, often in large colonies. The larvae are usually slender, white 
and with a black head. 

ASYNDULUM Latr. 
A. coxale Loew. Montreal (Johannsen). 


PLATYURA Meig. 


P. fascipennis Say. Montreal VII (Be). 
P. melasoma Loew. Laval Co. VIII (Be). 


SCIOPHILA Meig. 


S. obliqua Say. Montreal VI (Be). 
S. similis Johan. Rigaud VI (Johannsen). 


NEOEMPHERIA O. S. 


N. didyma Loew. Montreal (C). 
N. indulgens Johan. Montreal VII (Johannsen). 


LASIOSOMA Winnertz 


L. fasciata Say. Montreal VII (Be). 
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MYCETOPHILA Meig. 


M. discoidea Say: Rouville Co. (C). 
M. punctata Meig. Montreal (C). 


ACNEMIA Winnertz 


A. flaveola Coq. Montreal VII (Be). 


EXECHIA Winnertz 


E. mugax Johannsen. Rouville Co. (Johannsen). 


BOLITOPHILA Meig. 


B. hybrida Meig. St. Johns Co. IX (C). 


Family CECIDOMYIDAE 
The ‘‘Gall-Gnats’’ are minute creatures with broad wings. There are a very large num- 
ber of species differing greatly in habits but they have not been studied by any one in this 
Province. One of the most familiar galls, known as the Pine-cone Willow-gall is made by 
one of these gnats depositing its eggs in the opening buds of the Willow. 


DASYNEURA Rond. 


D. gibsoni Felt. Ottawa District (G). Bred from flower heads of Thistles. 


LESTODIPLOSIS Kieffer 


D. grassator Fyles. Como (Fy). From galls of Phylloxera on Grape. 


MAYETIOLA Kieffer. 
M. destructor Say. “The Hessian fly.” 
CECIDOMYIA Meiz. 


C. carbonifera O0.S. Quebec VIII (Fy). Bred from Golden rod leaves. 
C. siliqua Walk. Levis (Fy). 
C. strobiloides 0.S. Montreal (W); Baskatong VII (G). 
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Family BIBIONIDAE 


These are flies of moderate size, with bodies clothed with long hairs; legs long and stout; 
antennae short; stout, many-jointed. They appear very early in spring and in the U.S. are 
termed ‘‘March flies,’’ but this name would not apply in our Province. The larvae feed on 
roots of grasses and some on decaying vegetable matter. They have ten pairs of spiracles. 


PLECIA Wied. 
P. heteroptera Say. Levis (Fy); Montreal (Cd). 
BIBIO Geoff. 
B. albipennis Say. Montreal (C). 
B. femorata Say. Montreal VIII (Be). 
B. slossonae Ckll. Montreal (C). 
B. 
B. 


longipes Loew. Montreal (C). 


nigripilus Loew. St. Johns Co. V (C); Chambly Co. V (Be); Montreal V (C); Longueuil 
V (Be). 
B. pallipes Say. Quebec (Fy); Montreal (C); St. Hilaire VI (Be). 


DILOPHUS Meig. 


D. serraticollis Walk. Montreal (C). 


Family SIMULIDAE 


The ‘“‘Black-flies’’—like the mosquitoes—are only too well-known in our woods in early 
summer. The larvae live in great number in running streams, sometimes forming a coating 
like moss on the rocks. The cocoon in which the pupa stage is passed is fastened to the rocks. 

SIMULIUM Latr. 
. hirtipes Fries. St. Hilaire V (Be). 


Ss 

S. invenustum Walk. Montreal (C). 

S. molestum Walk. Island of Orleans VII (W); Laurentian Mts. VI-VII (W). 
Ss 


- pictipes Hagen. Montreal VII (Be). 


Family RHYPHIDAE 


The ‘‘False crane-flies’’ have broader, spotted wings and are smaller. The larvae live 


in water or decaying wood. &e. 
RHYPHUS Latr. 


R. alternatus Say. Levis (Fy). 
R. fenestralis Scop. Quebec Prov. (Van der Wulp); Rouville Co. X (C). 


R. punctatus Fabr. Montreal V and VII (Be); Rouville Co. VII (C); St. Johns Co. V (C); 
Vaudreuil Co. (Be). 
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: Family STRATIOMYIDAE 


Known as ‘‘Soldier flies’ on account of bright yellow stripes and bands on a dark ground 
colour. The body is broad and flattened over which the wings lie flat when at rest. The 
flies are found about flowers, and in the vicinity of little pools of water and marshy spots. 


The larval feeding habits differ greatly; some live on land, others in water, some are 
predaceous, others live on decaying vegetable matter. 


ALLOGNOSTA 0. S. 


A. fuscitarsis Say. Montreal (C); Rigaud (C). 
A. obscuriventris Loew. Montreal VI (C); Rigaud (Be). 


ACTINA Meig. 


A. viridis Say. Anticosti (Schmidt); St. Hilaire (C): St. Johns (C); Montreal VI (C); Ri- 
gaud V (C); Longueuil V (Be). 


MACROSARGUS Bigot. 


M. cuprarius Linn. St. Hilaire (C); Montreal VI (C); Rigaud VII (Be). 
M. decorus Say. Montreal VI (C); Rigaud V-VII (C). 
M. viridis Say. Levis (Fy); Montreal VII (Be). 


MICROCHRYSA Loew. 


M. polita Linn. Levis (Fy); Montreal V (C); VII (Be); Longueuil V (Be); Chambly Co. V 
(Be). 


STRATIOMYIA Geoff. 


S. apicula Loew. Montreal (C). 

S. badia Walk. Montreal (C); Gatineau VIT (Be). 

S. discalis Loew. Montreal (C). 

S. lativentris Loew. Montreal VI (C); Gatineau VII (Be). 

S. meigenii Wied. Montreal VI (C); Rigaud V (C); Gatineau VII (Be). 
S. norma Wied. Levis (Fy); Mont St. Hilaire VI (C). 

S. mormula Loew. Montreal VI (Cd); Gatineau VII (Be). 
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ODONTOMYIA Meiz. 


O. cincta Oliv. Montreal (C); Ottawa District VI (G). 
O. hydroleonoides Johnson. Rigaud VII (C). 
O. interrupta Oliv. Montreal (C); Ottawa District V-VI (G). 
O. pubescens Say. Montreal V (C); Rigaud V (C); Gatineau VII (Be). 
O. vertebrata Say. Montreal VI (C). 
O. virgo Wied. * Montreal (C). 
NEMOTELUS Geoff. 
N. glaber Loew. Montreal VII (Be). 
N. rigidus Fall. Ottawa District VI (Metcalfe). 


N. unicolor Loew. Montreal VII (Be). 
BERIS Latr. 
B. morrisii Dale. Quebec (Van der Wulp). 


EUPARYPHUS Gerst. 


E. bellus Loew. Montreal (C); Ottawa—District VI (Metcalfe). 


tetraspilus Loew. Quebec (Osten-Sacken). . 


Fam ly TABANIDAE 


The ‘‘Horse flies’’ are serious pests to live stock, and many species are very annoying 
to man in mid-summer particularly in the woods. They are large in size with a very strong 
flight. They have the head short and broad with large, often brightly colored eyes and short, 
many-jointed antennae. The abdomen is flattened. The larvae are carnivorous, living on 
small animals, snails and insects. Some live in muddy places, in swamps and along small 
streams, others live in earth. 


PANGONIA Latr. 
P. tranquilla O.S. Levis VI (Fy). 
CHRYSOPS Meigz. 


C. aestuans Vand. Wulp. St. Johns IX (C). 

C. callidus O.S. Montreal (Cd). 

C. carbonarius Walk. Levis (Fy); Montreal (Cd); Gatineau VII (Be). 
C. celer O.S. Montreal VI (Be); Rigaud VII (C). 

C. cuclux Whitney. Rigaud VI (Be). 
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excitans Walk. Montreal (©). 


. frigidus O.S. P.Q. (Osten-Sacken). 
. fugax O.S. Montreal (C); Anticosti (Williston). 


indus O.S. Montreal VI (C); Gatineau VII (Be). 


mitis O.S. St. Hilaire VI (C); Montreal VI (C); Vaudreuil Co. VII (Be); Ottawa District 
VII (Be). 


“niger Macq. Montreal VII (Be). 
. obsoletus Wied. Rigaud VII (C). 


sackeni Hine. Montreal VI (Be). 
vittatus Wied. Levis (Fy); St. Hilaire VII (C); Rigaud VII (C); Ottawa District VITI 


(G). 
TABANUS Linn. 


. affinis Kirby. Montreal VI (Be); Ottawa District VII (F). 


astutus O.S. Montreal (C). 


. bicolor Fabr. Montreal (C). 


epistates O.S. Montreal VII (Cd); Meach Lake VI (F). 


. lasiophthalmus Macq. Montreal VI (C); Ottawa District VII (Be). 


lineola Fabr. Levis (Fy); Montreal VI (C); Ottawa District VI (Be). 
nigrovittatus Macq. Montreal (C). 

orion O0.S. Montreal (C). 

recedens Walk. (=catenatus Walk (Montreal VIT (Cd). 


. reinwardtii Wied. Montreal (C). 


sepentrionalis Loew. Montreal (C). 
trispilus Wied. Rigaud VII (C). 
zonalis Kirby. Mattawa VI (Wilson). 


Family LEPTIDAE 


The ‘‘Snipe flies’ are so called from their long legs, conical bodies and sometimes down- 


ward projecting beak. The flies are predacious and are found on course grasses and low bushes. 
The larvae also are predatory and are to be found in wet moss or decaying wood, and some 
live in dry sandy soil. 


L. 
L. 
L. 
L. 
L. 
L. 


LEPTIS Fabr. 
boscii Macq. Quebec (Fy). 
hirta Loew. Rigaud VII (C); Montreal (C). 
mystacea Macq. Montreal VI (C); Rigaud VI (C). 
punctipennis Say. Montreal VI (Cd). 
scapularis Loew. East Bolton VII (W). 
vertebrata Say. Quebec (Fy); Montreal (C). 
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CHRYSOPILUS Macq. 


C. flavida Bigot. Montreal (C). 

C. propinqua Walk. Mt. St. Hilaire VI (C); Montreal VI (C).Rigaud VI (C). 
C. proxima Walk. Montreal (C). 

C. quadrata Say. Levis (Fy); Rigaud VII (C); Montreal VI (Be). 


COENOMYIA Latr. 
C. ferruginea Fabr. Chambly Co. (Be).; Montreal (C). 
ATHERIX Meig. 
A. variegata Walk. Montreal (C). 
DIALYSIS Walk. ~ 
D. elongata Say. Montreal (C). 
XYLOPHAGUS Meig. 


XM. fasciatus Walk. Montreal (C). 
X. rufipes Loew. Montreal (C). 


Family CYRTIDAE. 


The ‘‘Small-headed flies’’ have a large humped thorax and inflated body, but with the 
head very small in proportion. The larvae are parasitic some species having been found 
living on spiders, the young larvae being within the abdomen. 


PTERODONTIA Gray. 
P. flavipes Gray. Gomin swamp near Quebec (Fy); Ile Grosbois VII (St); Rigaud (C). 


ONCODES Latr. 


O. costatus Loew. Montreal (C). 
O. pallidipennis Loew. St. Johns Co. (C). 


OPSEBIUS Costa. 
O. pterodontinus 0.S. Montieal (C). 


ACROCERA Meigz. 


A. bimaculata Loew. Levis Col. (Roy). 
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Family BOMBYLIIDAE. 


The ‘‘Bee-flies’’ vary in size, some being small, others rather large and are usually or- 
namented with spreading whitish or yellowish hairs, making them resemble bees. They feed 
on flowers and often are seen resting along sunny paths through woods. The larvae are para- 
sitic on the caterpillars of moths and the eggs of grasshoppers. In the nests of bees they de- 
stroy the young larvae and the food supply. 


SPOGOSTYLUM Macq. 


S. anale Say. Mt. St. Hilaire VI (C); Montreal (C). 
S. oedipus Fabr. Montreal (C). 


ANTHRAX Scop. 
A. alternata Say. Montreal VII (Cd): Gatineau VII (Be). 
A. fulviana Say. Levis VIII (Fy); St. Johns IX (C); Montreal IX (C); Hull VII (Beaulne). 
A. hypomelas Macq. Montreal (C); Rigaud V (C). 
A. lateralis Say. Chateauguay VII (C); Montreal VII (Be); Rigaud VII (C). 
A. morio Linn. Montreal VII (C); Rigaud VII (C). 
A. sinuosa Wied. Montreal VII (Cd). 
A. tegminipennis Say. Montreal (C); Hull VII (Beaulne). 


BOMBYLIUS Linn. 


B. major Linn. (=fratellus Wied). Levis (Fy); Mt. St. Hilaire V (C); Rigaud V (C) 
Montreal (C). 


B. pygmaeus Fabr. Levis (Fy); St. Hilaire V (C); Montreal V (W). 
B. validus Loew. Rigaud V (C); Montreal (C). 


SYSTOECHUS Loew. 


S. vulgaris Loew. Montreal (C). 


Family THEREVIDAE. 


Called ‘“‘Stiletto-flies’’ from their long pointed bodies. They are not so heavily built 
as the Robberflies and have longer legs, but otherwise resemble them. The larvae feed in 
decaying wood fungi and other vegetable matter. 


PSILOCEPHALA Zett. 
P. grandis Johnson. Rouville Co. (C). 
P. haemorrhoidalis Macq. Rigaud VII (C); Montreal VIII (Be). 
P. munda Loew. Montreal (C). 
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THEREVA Latr. 


T. candidata Loew. Montreal (Cd). 

T. frontalis Say. Montreal (C). 

T. senex Walk. Montreal (Cd.) 

T. ustulata Krober. Laval Co. Type locality. 


Family SCENOPINIDAE. 


The “‘Window-flies” are small blue flies with yellowish legs. The larvae are benet.crat 
as they feed on ‘‘moths’’ and other carpet pests. 


SCENOPINUS Latr. 


S. fenestralis Linn. Montreal (Cd). 


Family ASILIDAE 


a 


The ‘‘Robber-flies”’ have a habit of seizing other insects in the air and sucking the juices 
from their bodies. They are mostly grey or brown mottled with black but a few are brightly 
coloured. The wings are long and narrow; the body long, robust and covered with hair, and 
the legs long and powerful, the tips provided with stout claws. The larvae live in decaying 
wood and are carnivorous so far as known. 


LEPTOGASTER Meig. 


L. annulatus Say. Quebec (Fy). 

L. badius Loew. Montreal VII (Be); St. Johns Co. VI (C). 
L. favillaceus Loew. Rigaud VI (Be). . 

L. flavipes Loew. Rigaud (C); Montreal (C). 

L. testaceus Loew. Montreal (C). 


CYRTOPOGON Loew. 


C. falto Walk. Montreal VI (C); Rigaud V (C). 
C. bimicula Walk. Levis Co. VI (Roy). 
C. marginalis Loew. Levis Co. VII (Roy). 
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HOLOPOGON Loew. 


guttula Wied. Montreal VIII (Be). 


LAMPRIA Macq. 


bicolor Wied. Quebec (Fy). 


DASYLLIS Loew. 


flavicollis Say. Quebec (Fy); Montreal (Cd). 
grossa Fabr. Montreal (C). 

posticate Say. Montreal (C). 

sacrator Walk. Montreal (C). 


thoracica Fabr. East Bolton VII (W); Montreal VI-VII (C); Rosemere VII (W); Ri- 
gaud VII (C). 


LAPHRIA Meig. 


. aeratus Walk. Montreal VI (Be). 


pubescens Willst. Montreal VII (C). 
canis Willst. Montreal VI (Be). 

gilva Linn. Montreal (Cd); Rigaud VII (C). 
sericea Say. Levis (Fy); Montreal (C). 


ASILUS Linn. 


callidus Willst. Montreal (C). 

flavofemorata Hine. Montreal (C). 

notatus Wied. Montreal VI (Be). 

novae-scotiae Macq. Levis (Fy); Mt. St. Hilaire VI (C); Rigaud VII (C). 
orphene Walk. St. Hilaire VI (Be); Montreal VII (Be). 


snowii Hine. (=annulatus Willst). Levis (Fy); Mt. St. Hilaire VI (C); Montreal VI 
(C). 


NUSA Walk. 


fulvicauda Say. Montreal (C). 
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Family DOLICHOPIDAE 


The ‘‘Long-footed’’ flies are predatory, feeding on smaller flies, and are either shining 
green, black or yellow. The larvae feed on decaying vegetable matter. 


SCIAPUS Zell. 


de 


calearatus Loew. Montreal VII (Be). 

caudatus Wied. Rigaud VI (Be). 

*S. inermis Loew. Hull VII (Beaulne). 

S. patibulatus Say. Montreal (C). 

S. scobinator Loew. Montreal VII (Be). 

S. sipho Say. Montreal VIII (Be); Rigaud VIII (C). 
S. tener Loew. Montreal VII (Be). 


" 


DIAPHORUS Meizg. 


D. mundus Loew. Montreal VII (Be). 


CHRYSOTUS Meig. 


© 


obliquus Loew. Montreal VII (Be). 


© 


wisconsinensis Wheeler. Montreal VII (Be). 


PORPHYROPS Meig. 


P. effilatus Wheeler. Montreal VII (Be). 


NEURIGONIA Rond. 


N. carbonifera Loew. Montreal VII (Be). 
lateralis Say. Montreal VII (Be). 


CAMPSICNEMUS Halid. 


9 


hirtipes Loew. Montreal VII (Be). 


ARGYRA Meigz. 


> 


albicans Loew. Montreal VII-VIII (Be). 
robusta Johns. Vaudreuil Co. VII (Type locality). 
A. calceata Loew. Montreal VII (Be). 


> 
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SYMPYCNUS Loew. 
lineatus Loew. Montreal VII (Be). 


HYDROPHORUS Fallen 
extrarius Aldrich. St. Johns VIII (Be). 
pirata Loew. Montreal IX (Be). 


DOLICHOPUS Latr. 
albiciliatus Loew. Montreal (C). 
albicoxa Aldrich. Montreal VI (Be). 
bifractus Loew. St. Johns IX (C); Montreal VI-VIII (C). 
brevimanus Loew. Montreal VII (Be). 
calcaratus Aldrich. Montreal VII (Be). 
cuprinus Wied. Montreal VII (Be). 
dakotensis Aldrich. Montreal VI (Be). 
detersus Loew. Montreal VII (Be). 
flagellitenens Wheeler. Montreal VI (Be). 
incisuralis Loew. Montreal (C). 
laticornis Loew. Montreal VII (Be). 
latipes Loew. Montreal VIII (Be). 
lobatus Loew. Montreal VII (Be). 
ovatus Loew. Montreal VII (Be). 
palaestricus Loew. Montreal VII (Be). 
plumipes Scop. Quebec (Fy). 
ramifer Loew. St. Johns IX (C). 
scoparius Loew. Montreal VI and VIII (C). 
setifer Loew. Montreal VII (Be). 
socius Loew. Montreal VII (Be). 
variabilis Loew. St. Johns IX (C). 


vittatus Loew. St. Johns IX (C); Montreal VI-VIII (C); Hull VII (Beaulne). 


GYMNOPTERNUS Loew. 
barbatulus Loew. Montreal VII (Be). 
crassicauda Loew. Montreal VII (Be). 
difficilis Loew. Montreal VII (Be). 
subulatus Loew. Montreal VII (Be). 


ventralis Loew. Montreal VII (Be); Gatineau VII (Be). 
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PELASTONEURUS Loew. 
P. vagans Loew. Montreal VII (Be). 


TACHYTRECHUS Stan. 


T. moechus Loew. Montreal (Be). 


Family EMPIDAE 


These may be known as ‘‘Dance-flies’’ on account of their habit of dancing up and down 
in swarms under trees especially near brooks. They are predaceous like the robber flies, but 
also frequent blossoms. The larvae are probably carnivorous and live in decaying vegetable 
matter. 


STILPON Loew. 
S. varipes Loew. Montreal VII (Be). 


PLATYPALPUS Meig. 


P. aequalis Loew. Montreal VII (Be). 
P. crassifemoris Fitch. Montreal VI (Be). 
P. hastatus Melander. Montreal VI (Be). 
P. trivialis Loew. Montreal VIII (Be). 


HEMERODROMIA 
H. palloris Coq. Montrescl 1X (Be). 


| SYNECHES Walker 
S. simplex Walk. Montreal VII (Be). 
TACHYDROMIA Meig. 


T. enecator Melander. St. Johns (C) 


SYNDYAS Loew. 
S. polita Loew. Montreal VII (Be). 


HYBOS Meig. 


H. slossonae Cog. St. Johns VIII (Be). 
H. triplex Walker. Montreal VIII (Be); Rigaud VII (C). 
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LEPTOPEZA Macq. 


L. compta Coq. Montreal VII (Be). 


EMPIS Linn. 


E. nuda Loew. Montreal VI (Be). 
E. otiosa Coq. Montreal (C); Chambly Co. V (Be). 


E. varipes Loew. Montreal (C). 


HILARA Meig. 


H. femoralis Loew. Rigaud VI (Be). 

H. leucoptera Loew. Montreal VII (Be). 

H. tristis Loew. St. Johns VII (Be); Montreal VI (Be). ° 
H. umbrosa Loew. Levis (Fy). 

H. velutina Loew. Montreal VII (Be). 


CYRTOMA Meig. 
longipes Loew. Montreal VII (Be); Rigaud VII (Be). 


© 


RHAMPHOMYIA Meig. 
R. chagnoni Melander. Montreal VI (C); St. Hilaire V (Be). 
R. laevigata Loew. Montreal (C). 
R. longicauda Loew. Montreal VI (Be). 
R. mutabilis Loew. Montreal VI (Be). 
R. pulla Loew. Montreal (C). 
R. rustica Loew. Montreal (C). 


R. umbrosa Loew. Montreal (C). 


CLINOCERA Meig. 
C. binotata Loew. Montreal (Melander). 


Family LONCHOPTERIDAE 


The ‘‘Spear-winged flies’? have very pointed wings. They are usually found near run- 
ning water. 
LONCHOPTERA Meig. 


L. lutea Panz. St. Johns Co. IX (C); Montreal VIII (Be). 
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Family PHORIDAE 


The ‘‘Hump-back flies’’ are minute dark coloured species and are sometimes found on 
window panes, others on fallen leaves. The larvae of some species have been found feeding 
on dead insects and snails as well as in decaying vegetation. 


HYPOCERA Livy. 


H. flavimana Meig. (=femorata) Montreal VIII (Be). 


APHIOCHAETA Brues 
A. rufipes Meig. Montreal IV (Be). 


TRUPHEONEURA Mallock 
T. pachyneura Loew. Montreal (C. W. Johnson). 


DORNIPHORA Dahl. 


D. concinna Meig. Montreal VI (Be). 


Family PLATYPEZIDAE. 


Known as ‘‘Flat-footed flies’? on account of the broad and much flattened tarsi of the 
hind legs. They resemble houseflies but are smaller and sometimes occur in swarms near 
brooks. The larvae live in fungi. 


PLATYPEZA Meig. 


P. velutina Loew. Montreal (C). 


Family PIPUNCULIDAE. 


The ‘‘Big-eyed flies’”’ are small species with large, spherical head, mostly eyes; the body 
is thickly covered with hairs and is long, with nearly parallel sides. Wings longer than the 
body and when resting lie parallel to each other on it. They are sometimes found on flowers 
or hovering in shady places. The larvae so far known are parasitic on bugs. 


PIPUNCULUS Latr. 


P. affinis Cress. Montreal VII-VIII (Be). 
P. atlanticus Hough. Montreal VI (C). 
P. cingulatus Loew. Montreal VIII (Be). 
P. discolor Banks. Montreal VII (Be). 
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P. fuscus Loew. Montreal VI (Be). 

P. horvarthi Kert. Montreal IX (Be). 
P. nitidiventris Loew. Montreal V (Be). 
P. subopacus Loew. Montreal (C). 


P. subvirescens Loew. Montreal (C). 


Family SYRPHIDAE. 


The ‘‘Flower-flies’’ are brightly coloured, often resembling wasps with their black 
bodies banded with yellow. They live on the nectar or pollen of flowers. The larvae of 
some of these flies live on plant lice, others on leaves and pollen of plants. others again on 
decaying vegetable matter and foul excrement. 


MICRODON Meig. 


M. fuscipennis Macq. St. Johns VII and IX (C); Montreal (Be). 
M. globosus Fabr. P.Q. (C). 
M. tristis Loew. St. Johns VII (C); Montreal VII (Be). 


CHRYSOGASTER Meig. 


C. nigripes Loew. Rigaud V (C). 
C. pictipennis Loew. Montreal VI (Be); Rigaud V (Be). 
C. pulchella Willst. Montreal V-VI (C); Rigaud VI (Be). 


PIPIZA Fallen 


P. calearata Loew. Montreal VI (Be). 
P. femoralis Loew. Montreal V-VI (C); Rigaud V-VI (C); Gatineau (Be). 
P. modesta Loew. St. Johns VI (C). 
P. nigripilosa Willst. Sherbrooke V (C); St. Hilaire V (Be). 
P. pulchella Willst. Rigaud VI (Be). 
P. radicum Walsh and Riley ( =pistica Willst). Sherbrooke IX (l’abbé Bégin); Montreal 
(C). 
PARAGUS Latr. 


P. angustifrons Loew. Montreal (C). 


P. bicolor Fabr. St. Johns VI-VII (C); Montreal VII-VIII (C); Rigaud VI-VII (C); Gati- 
neau VII (Be). 
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CHILOSIA Meig. 


C. comosa Loew. St. Johns Co. VI (Be). 

C. cyanescens Loew. Montreal VI (C). 

C. occidentalis Willst. Sherbrooke (l’abbé Bégin). 

C. pallipes Loew. Montreal VI (C); Gatineau VII (Be). 


BACCHA Fabr. 


B. cognata Loew. Montreal VII (C). 
B. fascipennis Wied. Montreal VI (Be); Hull (H). 


PYROPHAENA Schiner 


P. granditarsus Forst (=ocymi Fabr). Montreal VIII (C); Hull (Letourneau). 


PLATYCHIRUS St. Farg. and Serv. 


P. chaetopodus Willst. Sherbrooke (C); Montreal (Be). 
P. hyperboreus Staeger. Montreal V-X (C). 
P. peltatus Meig. Sherbrooke V-VI (C); Montreal VI (Be); Rigaud (C). 
P. quadratus Say. Montmorency VII (Fy); St. Johns IX (C); Montreal IX (C); Gatineau 
VII (Be). 
MELANOSTOMA Schiner 


M. coerulesceus Willst. Sherbrooke V (l’abbé Bégin). 
M. mellinum Linn. St. Johns IX (C); Montreal IX (C). 
M. obscurum Say. Montreal V (C); Rigaud V and VIII (C). 


BRACHYOPA Meig. 


B. media Will. Rouville Co. V (C). 


SYRPHUS Fabr. 


S. abbreviatus Zett. Montreal VIII -IX (C). 

S. amalopsis O.S. Sherbrooke V-VI (C). 

S. americanus Wied. Montmorency (Fy); St. Johns VI-VII (C); Montreal VI-VIT (C). 
S. arcuatus Fall. Montmorency VII (Fy); St. Johns VIII-IX (C). 


s. 


> 


a 


ny 
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diversipes Macq. Montreal VI (Be); Rigaud V (C); Montreal VI (Be). 


grossulariae Meig. ( =lesueurii Macq.) St. Hilaire V (C); Montreal VI (Be); Vaudri il 
Co. (C). 


ribesii Linn. Levis (Fy); St. Johns (C); Montreal (Cd); Coaticook VIII (Beauine) 
torvus O.S. Rigaud V (C); Montreal VI (Be); St. Johns V (C); Aylmer VIII (Beaur:+ ) 
umbellatarum Schiner. Sherbrooke V (l’abbé Bégin); Montreal VI (Be) 
xanthostomus Wied. Levis VI (Fy); Coaticook VIII (Beaulne). 


ALLOGRAPTA O. S. 


obliqua Say. Montreal VII (Be). 


LEUCOZOMA Schiner. 


lucorum Linn. Levis (l’abbé Roy). 


PHILHELIUS Steph. 


emarginata Say. Montreal VII (Be). 
flavipes Loew. Montreal VIII (C). 


TOXOMERUS Meig. 


boscii Macq. Montreal (C). 


geminatus Say. Montreal (C); Hull VI (Beaulne); Aylmer VI (Beaulne). 
. marginatus Say. Montreal (C); Hull VII (Beaulne); Aylmer VII (Beaulne). 
. Politus Say. St. Johns IX (C). 


SPHAEROPHORIA St. Farg. and Serv. 


. scripta Linn. Montreal VIII (Be); Hull and Aylmer VI (Beaulne). 


SPHEGINA Meig. 


. keeniana Will. Sherbrooke V-VI (Be). 


lobata Loew. Levis (l’abbé Roy). 


rufiventris Loew. Quebec (Fy); Montreal (C). 
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NEOASCIA Willst. 


N. globosa Walk. Sherbrooke (l’abbé Bégin); Montreal VII (Be). 


RHINGIA Scopoli. 


R. nasica Say. Quebec (Fy); Montreal (Cd). 


VOLUCELLA Geoff. 


V. evecta Walk and var. sanguinea Willst. Levis (Fy); St. Johns VI (C); Montreal VI (C); 
Rosemere VII (W); Gatineau VII (Be). 


SERICOMYIA Meig. 


S. chrysotoxoides Macq. Montreal (C). 
S. militaris Walk. Levis VI (Fy); Montreal IX-X (C); Rosemere IX (W); Hull VII (Beaulne). 


’ 


MERODON Meiz. 


Mi. equestris Fabr. Montreal VII (C). 


ERISTALIS Latr. 


E. arbustorum Linn. Quebec, St. Hilaire, Montreal, Aylmer VI (Beaulne). 


E. bastardi Macq. St. Johns VI, VIII-IX (C); Montreal VI, VIII-IX (C); Gatineau V1} 
(Be). 


E. dimidiatus Wied. Quebec (Fy); St. Hilaire VITI-IX (C); St. Johns VITI-IX (C); Mort- 
real IX (W); Gatineau VII (Be). 


E. flavipes Walk. Montreal VIII (C); Gatineau VII (Be). 
E. meigenii Wied. St. Johns VIII-IX (C); Montreal VIII-IX (C); Hull VIII (Be). 
E. nemorum Linn. Montreal IX (Be). 


E. tenax Linn. St. Johns IX (C); Montreal VIII-IX (C); Ottawa District VIII (Be); 
Hull 4, VII, 12 (Beaulne). 


E. transversus Wied. Quebec (Fy); St. Johns VII-IX (C); Rigaud V (Be); Montreal VII- 
IX (C); Gatineau VII (Be); Aylmer V (Beaulne). 


TROPIDIA Meig. 


T. quadrata Say. Montreal VI-VII (C). 
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HELOPHILUS Meig. 


H. conostomus Willst. Levis VI (l’abbé Roy); Rigaud (Des). 

H. integer Loew. Montreal (Be). 

H. latifrons Loew. Montreal IX (C); Gatineau VII (Be); Hull VII (Beaulne). 
H. porcus Walk. Montreal VI (C); Gatineau VII (Be). 

H. similis Macq. Montreal IX (C); Hull V (Beaulne). 


MALLOTA Meig. 


M. cimbiciformis Fallen. Montreal VII (C). 
M. posticata Fabr. Montreal VI (C). 


TEUCHOCNEMIS O. S. 


T. lituratus Loew. Rigaud (Des). 


SYRITTA St. Farg. and Serv. 


S. pipiens Linn. Common everywhere. 


XYLOTA Meig. 


X. angustiventris Loew. St. Hilaire VII (C). 

X. anthreas Walk. Montreal (C). 

X. curvipes Loew. Quebec (Fy); St. Hilaire (C). 

X. ejuncida Say. St. Hilaire VI (C); St Johns VI (C); Montreal VI (Be). 
X. nemorum Fabr. Montreal (C). 

X. pigra Fabr. Joliette (C); Montreal VI (Be). 


X. vecors O.S. Montreal (Be). 


CHRYSOCHLAMYS Rond. 


C. dives O.S. Montreal (Cd). 


BRACHYPALPUS Macq. 


B. frontosus Loew. Montreal V (C); Rigaud V (C). 
B. rileyi Willst. Montreal V (Be). 
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CRIORHINA Meigen. 


C. armillata O. 5. Quebec (Osten-Sacken); Piedmont VI (St). 
C. decora Macq. Joliette (O); Montreal (St). 
C. intersistens Walk. Montreal VII (C). 


SPILOMYIA Meig. 


S. fusca Loew. Levis (Fy); Montreal VI (Cd); Rigaud VIII (C). 
S. longicornis Loew. Montreal (W). 


S. quadrifasciata Say. Quebec (Fy); St. Johns VII, (C); Montreal VI] (C): Gatineau V1] 
(Be). 


SPHECOMYIA Latr. 


S. vittata Weid. Montreal (W); Hull VIII (Be). 


TEMNOSTOMA St. Farg. 


T. alternans Loew. St. Hilaire (C); Montreal (O). 
T. bombylans Fabr. St. Hilaire V-VI (C); Montreal V-VI (C). 
T. excentrica Harr. Levis VI (Fy). 


Family CONOPIDAE. 


The ‘‘Thick-head flies’” have a large head, broader than the thorax; body elongate and 
fairly well covered with hair. They are found on flowers and some species resemble wasps 
The larvae are parasitic on bumble bees, wasps and locusts. 


PHYSOCEPHALA Schiner 


P. furcillata Willst. Levis (Fy); East Bolton VII (W); Montreal (Cd). 
P. sagittaria Say. Levis VII (Fy). 
P. texana Willst. Montreal (C). 


ZODION Latr. 


Z. fulvifrons Say. Montreal (Cd). 
Z. nanellum Loew. Montreal (Be). 
Z. obliquefasciatum Macq. Montreal (C). 
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ONCOMYIA Loew. 


O. abbreviata Loew. East Bolton VII (W); Montreal IX (C). 
O. loraria Loew. Montreal VIII (Be). 


MYOPA Fabr. 


M. vesiculosa Say. Montreal VI (C). 
M. vicaria Walk. Montreal (C). 


Family OESTRIDAE. 
The ‘‘Bot-flies’’ are usually large species, somewhat resembling bees. The larvae are 


parasitic, living beneath the skin or in the stomach of domestic animals such as the ox, horse 
and sheep, while deer, rabbits squirrels, etc.. are attacked by other species. 


GASTROPHILUS Leach. 


G. equi Fabr. Cowansville (Fy). 


HYPODERMA Clark 


H. bovis De Geer. Levis VII; La Trappe, Oka VII (Fr. Isidore); Richelieu VII (T. E. 
Lareau); Covey Hill VII (Petch). 


Family TACHINIDAE 


The “Tachinid-flies” are all parasitic on other insects, feeding on cut-worms and other 
caterpillars to such an extent that a very small percentage escape their attack. The flies 
resemble the housefly but have the bodies covered with an array of sharp spines. They are 
sometimes laid on the skin of the caterpillar, and sometimes on the leaves and thus eaten with 
the leaves. 


GYMNOCLYTIA B. & B. 


G. immaculate Macq. Quebec (Fy); Montreal VI and VIII (C). 
G. occidua Walk. East Bolton VII (W). 


GYMNOSOMA Meigz. 


G. fuliginosa Desv. East Bolton VII (W); Montreal VIII (C); Rigaud V (C); Hull VII 
(Beaulne). 


© 


© 


© 
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PHORANTHA Rond. 


occidentalis Walk. St. Johns IX (C); Montreal VI (C). 


ALOPHORA Desv. 


aeneoventris Will. Ottawa District (Tothill). 

diversa Cog. Montreal IX (Be). 

nitida Coq. Sherbrooke IX (Begin). 

magnipennis Johnson. St. Hilaire V (Be); Montreal (C). 
pulverea Coq. Montreal X (Be). 


CRYPTOMEIGENIA Br. and Berg. 


theutis Walk. St. Johns Co. VI (C); Montreal (Be); Rigaud V (C). 


EULASIONA Towns. 


comstocki Towns. Chelsea V (F). 


ADMONTIA Br. and Berg. 
degeerioides Cog. St. Johns IX (C); Chambly Co. IX (Be); Montreal (Be). 
pergandei Coq. Montreal IX (Be). 
CLAUSICELLA Rond. 


johnsoni Cog. Ottawa District VI (Metcalfe). 


CELATORIA Coq. 


spinosa Cog. Chambly Co. V (Be); Montreal VII (Be); Gatineau VII (Be). 


HYALOMYODES Towns. 


triangulifera Towns. St. Johns Co. VIII (C). 


EUTRIXA Coq. 


masuria Walk. Montreal (Be). 


141 
HYPOSTENA Meig. 


H. dunningii Cog. Montreal VIII (Be). 
H. variabilis Coq. St. Johns IX (C); Montreal VII (Be). 


POLIDEA Macq. 
P. areos Walk. East Bolton VII (W); Montreal VIII (C). 
OESTROPHASIA B & B. 


O. calva Coq. Ottawa Dist. (Harrington). 


SIPHONA Meig. 


S. geniculata DeGeer. Montreal V and VII (Be). | 


SENOTAINIA Macq. 
S. trilineata Van der Wulp. Montreal (C). 
MELANOPHRYS Willst. 


M. insolita Walk. Montreal VI (Be). 


CYRTOPHLOEBA Rond. 
C. horrida Coq. Montreal IV (C). 
PLAGIA Meig. 


P. americana Van der Wulp. Ottawa Dist. (G). 


APHRIA Desv. 
A. ocypterata Towns. Montreal VI (C). 
OCYPTERA Latr. 


O. carolinae Desv. Quebec (Fy); Montreal VII (Be). 
- O. dosiades Walk. Montreal VI (C); Hull VIII (Beaulne). 


LINNAEMYIA Desv. 


L. comta Fallen. Montreal (C). 
L. picta Meig. Rigaud VI (Be). 


P. 
P. 
P. 


Ss. 


Ss. 


T. 


~ 
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EXORISTA Meig. 


cheloniae Rond. Chelsea (Tothill). 

confinis Fall. Montreal (C). 

eudryae Towns. Ottawa Dist. (F). 

futilis O. S. Ottawa Dist. (F). 

griseomicans Van der Wulp. St. Hilaire V (Be). 

nigripalpis Towns. Chicoutimi IX (Tothill); Maniwaki IX (Tothill). 
ordinaria Van der Wulp. Montreal V (Be). 

pyste Walk. Chicoutimi VII (Tothill). 


vulgaris Fallen. Chicoutimi (Sanders); Quebec (Fy); St. Sylvestre, St. Gabriel de Bran- 
don, Montcalm VI-VII (Sanders), Richmond V (Be); Parasite of spruce bud worm (Tor- 
trix fum-ferana). 


PHOROCERA Desv. 


leucaniae Cog. Montreal VI (C); St. Hilaire V (Be). 
lophyri Towns. Ottawa Dist (Aldrich). 
saundersii Willst. Ottawa Dist. (F). 


STURMIA Desv. 
albifrons Walk. Ottawa District (F). Parasitic on Leucarctia acraca. 
inquinata V. der W. Ottawa District (G). 
nigrita Towns. Rigaud VI (Be). 

MASICERA Macq. 


eufitchiae Towns. Ottawa Dist. (G). 


myoidea Desv. Meach Lake (Y); Parasitic on larvae of Papaipema appassionata. 


BLEPHARIPEZA Macq. 


adusta Loew. Montreal VI (W). Parasitic on Halesidota larvae. 
leucophrys Wied. Mt.-St. Hilaire V (C); Chambly Co. V (Be); Meach Lake VII (F). 


TACHINOMYIA Town. 


robusta Town. Ottawa Dist. (Letourneau). 
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| TACHINA Meig. 


T. mella Walk. Montreal V-VI (Be). 
T. rustica Fallen. Montreal (C); Rigaud VII (Be). 
T. simulans Meig. Montreal (C): Ottawa Dist. (Metcalfe). 


WINTHEMIA Desv. 
W. quadripustulata Fabr. Montreal VI-VIII (Be); Hull VII (Beaulne). 


METACHAETA Coq. 
M. helymus Walk. Montreal V (C); Hull VIII (Beaulne). 


PHORICHAETA Rond. 


P. sequax Willst, Ottawa Dist. (G). 


GONIA Meig. 


G. capitata DeG. Quebec (Fy); Montreal IV and VIII (C); Gatineau VII (Be); Hull VI 
(Beaulne). 


SPALLANZANIA Desv. 
S. hesperidarum Willst. Montreal VIII (C). 


MICROPHTHALMA Macq. 
M. disjumcta Wied. Montreal VIII (C). 


PELETERIA Desv. 


P. prompta Meig. Montreal (C). 
P. robusta Wied. St. Johns IX (C). 
P. tessellata Fabr. St. Johns IX (C); Montreal VI (C); Hull VII (Beaulne). 


ARCHYTAS Jaen. 


A. analis Fabr. East Bolton VII (W); Montreal VIII (C); Rigaud VII (Be); Gatineau VII 
(Be); Hull VI (Beaulne). 


A. aterrima Desv. Montreal VII (Be). 
ECHINOMYIA Dumeril 


E. algenms Wied. Montreal VIII (C); Hull VIII (Beaulne). 
E. florum Walk. Quebec (Fy). 
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EPALPUS Rond. 


E. signiferus Walk. Montreal (C); Rigaud V (C). 


BOMBYLIOMYIA Br. and Berg. 


B. abrupta Wied. St. Hilaire VII (C); Rigaud VII (C); Montreal VIII (Be). 


Family DEXIIDAE. 


The ‘‘nimble-flies’’ are similar to the Tachinids in structure, and in habits are also 
parasitic. The legs are longer and the bristle of the antennae is plumose to the tip. 


DEXIA Meig. 


D. vertebrata Say. Montreal VIII (St). Parasite on Osmaderma erimicola. 


PTILODEXIA Br. and Berg. 


P. tibialis Desv. Montreal VII (C). : 


THELAIRA Desv. 


T. leucozona Pang. Montreal VIII (Be). 


MYOCERA Desv. 


M. rava Van der Wulp. Montreal VIII (Be). 


Family SARCOPHAGIDAE. 


The ‘‘Flesh-flies’”’ lay their eggs on exposed meat and other decaying animal matter. 
These hatch soon after being laid and at once the maggots begin eating. The flies may be 
distinguished from those of the preceding family by the bristle of the antennae being plumose 
at the base while the tip is bare. 


SARCOPHAGA Meig. 


S. helicis Towns. Montreal VII and VIII (Be). 


S. sarraceniae Riley. Gomin Swamp near Quebec (Fy). 
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Family MUSCIDAE. 


The ‘“‘Housefly’’ is the commonest member of the family and its love for filthy decay- 
ing animal and vegetable matter has given a well deserved bad reputation as a carrier of 
diseases, especially typhoid fever. The killing of a few million flies will have no permanent 
effect in freeing the cities of these pests so long as refuse and decaying matter is allowed to 
remain in streets, lanes, shops and dwellings. The presence of flies in quantities is a sure sign 
of decaying matter and filth with the accompanying disease germs. If the flies do not spread 
the germs something will. Keep the cities and towns clean and there will be no need to “‘swat 
the flies’’—there won’t be any. 


POLLENIA Desv. 


P. rudis Fabr. Quebec (Fy); East Bolton VII (W); St. Johns IX-X (C); Montreal IV, [X 
and X (C); Rigaud IX (C); Hull VII (Beaulne). 


CHRYSOMYIA Desv. 


C. macellaria Fabr. Montreal VII (Be). 


CYNOMYIA Desv. 


© 


cadaverina Desv. Montreal VII (Be). 


CALLIPHORA Desv. 


2 


erythrocephala Meig. Montreal VII-VIII (C). 
vomitoria Linn. Levis (Fy.); Montreal VII-IX (C). 


© 


LUCILIA Desv. 
L. caesar Linn. Levis VI (Fy); East Bolton VII (W); Montreal VII-VIII (C). 


PHORMIA Desv. 
P. regina Meig. Montreal VI (C); Hull VII (Beaulne). 
P. terrae-novae Desvy. Montreal VII (Be). 

PYRELLIA Desv. 
P. serena Meig. East Bolton VII (W). 


MORELLIA Desv. 
M. micans Macq. Mt. St. Hilaire VI-VII (C); Montreal VI-VII (C); Rigaud V-VII (C). 


MUSCA Linn. 


M. domestica Linn. The ‘‘Housefly” or ‘“Typhoid fly’. Common everywhere. Larvae feed 
in decaying animal or vegetable matter. 
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GRAPHOMYIA Desv. 
G. maculata Scop. Montreal VIII (C). 


STOMOXYS Geoff. 


S. calcitrans Linn. The ‘‘Stable fly.”’ Common everywhere. 


HAEMATOBIA St. Farg and Serv. 


H. irritans Linn. (=serrata Desv.) The ‘‘Horn fly’’ of the cattle. Levis (Fy); Rosemere 
VIII (W). 
’ MUSCINA Desv. 


M. assimilis Fallen. Montreal IV (C). 

M. stabulans Fallen. East Bolton VII (W); Montreal IV (C). 
MYOSPILA Rond. 

M. meditabunda Fabr. Montreal VII (Be). 


OTHELLIA Desv. 


O. cornicina Fabr. Montreal (C). 


Family ANTHOMYIDAE. 


The ‘‘Anthomyid flies’? are similar in appearance to the house flies, merely differing 
in technical details. The larval habits differ greatly in different genera. 


HYDROTAEA Desv. 


H. acuta Stern. Montreal VIII (C). 

H. armipes Fallen. Montreal (C); Chambly Co. V (Be). 
H. bispinosa Zett. Montreal VIII (C). 

H. dentipes Fabr. Montreal (C). 


OPHYRA Desv. 
O. leucostoma Wied. Quebec (Fy); Montreal VII (Be). 


FANNIA Desv. 


F. canicularis Linn. Montreal VII (Be). 

F. flavibasis Stein. Montreal VII (Be). 

F. fuscula Fall. Montreal VII (Be). 

F. incisurata Zett. Montreal VIII (Be). 

F. scalaris Fabr. Montreal VIII (Be). 

F. serena Meig. Montreal VI (Be); St. Johns VIII (C); Chambly Co. VI (Be). 
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HYETODESIA Rond. 


H. deleta Stein. East Bolton VII (W). 

H. leucorum Fall. Montreal VII (C). 

H. marmorata Zett. Rigaud VII (Be). 

H. serva Meig. Montreal (Be); Rigaud VII (Be). 

H. umbratica Meig. Montreal VIII (C). 
DIXIOPSIS Pok. 


D. lacteipennis Zett. Montreal (C). 


SPILOGASTER Macq. 


S. nitens Stein. Montreal VII (Be). 

S. obscurinervis Stein. Montreal VI (Be). 

S. pagana Fabr. Rigaud V (C). 

S. urbana Meig. Montreal VII (C); Rigaud VII (Be). 

S. vespertina Fallen. East Bolton VII (W); Montreal VII (Be). 


LIMNOPHORA Desv. 
L. compuncta Wied. Montreal VII (Be); Rigaud VII (C); Hull VII (Beaulne). 
L. diaphana Wied. Montreal VII (Be); Vaudreuil Co. (C). 
L. surda Zett. Montreal VII (C); Chateauguay VII (C); Rigaud VII (C). 
ANTHOMYIA Meig. 


A. radicum Linn. Quebec (Fy); Montreal VII (Be); St. Johns VI (C). The radish maggot. 


HYDROPHORIA Desv. 
H. divisa Meig. Montreal V-VI (Be). | 


HYLEMYIA Rond. 
H. aleathoe Walk. Mt. St. Hilaire V (C); Montreal (Be). 
H. lipsia Walk. Rigaud V and VII (C). 
EUSTALOMYIA Stein. 
E. brixia Walk. Montreal (Be); Rigaud VI (Be). 
E. vittipes Zett. Montreal VI (Be). 
PHORBIA Desv. 


P. ceparum Meig. Montreal. The onion maggot. 
P. cinerella Fall. St. Johns IX (C); Montreal VI (C); Rigaud (C). 


P. fusciceps Zett. Montreal VI-VIII (C); Chateauguay VII (Jack); Chambly Co. V-VI 
(Be); Hull VI (Beaulne). 
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PEGOMYIA Macq. 


P. bicolor Meade. Levis (Fy). Maggots mine in dock leaves. 
P. winthemi Meig. Montreal VIII (Be). 


CAENOSIA Meig. 


C. ausoba Walk. Montreal VI-VII (C); Rigaud V (C). 

C. calopyga Loew. East Bolton VII (W). 

C. lata Walk. Montreal VII (Be). 

C. ovata Stein. Montreal VII-VIII (Be). 

C. pallipes Stein. Montreal VI-VII (Be); Rigaud VI-VII (Be). 
SCHOENOMYZA Haliday 


S. chrysostoma Loew. Montreal VII (Be). 
S. dorsalis Loew. Montreal VIII (Be). 
S. leucostoma Mall. Montreal VIII (Be). 


LISPA Latr. 


L. albitarsis Stein. Montreal VII (Be). 
L. uliginosa Fall. St. Johns Co. IX (C). 


FUCELLIA Desv. 
F. marina Macq. East Bolton VII (W). 


MYDAEA Desv. 


M. flavicornis Cog. Quebec (Coquillett). Type locality. 


Family SCATOPHAGIDAE. 


CHAETOSA Coq. 
C. punctipes Meig. St. Johns Co. (C). 


POELATHEPHILA Becker 
P. similis Cog. Chambly Co. V (Be). 
CORDYLURA Fall. 


C. gagatina Loew. Montreal VI (Be). 

C. gracilipes Loew. Chambly Co. V-VI (Be). 
C. pallida Fallen. Prov. Que. (Van der Wulp). 
C. pleuritica Loew. Montreal (C). 
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PARALLELOMMA Becker 
P. varipes Walk. Montreal VI (C). 


SCATOPHAGA Meig. 


S. furcata Say. Montreal (C); Chambly V (Be). 

S. merdaria Fabr. Montreal VII (Be). 

S. stercoraria Linn. Quebec (Fy); Montreal V-VI and VIII (C); Rigaud VII (C). 

S. suilla Fabr. Montreal VII (Be); Chambly Co. V-VI (Be); Vaudreuil Co. VIII (C). 


Family CLUSIODIDAE. 


Small flies, with broad bristly head, body long and narrow with long legs. Wings 
broad and long. The larvae live under the bark of old and decaying trees. 


CLUSIODES Coq. 


C. melanostoma Loew. Montreal VI (Be). 
C. albimana Meig. Rouville Co. (C). 


CLUSIA Haliday 
C. lateralis Walk. Quebec (Fy).; Montreal VII (C). 


Family HELOMYZIDAE. 


These flies have long flattened bodies and comparatively large wings, bristly along the 
costal edge. The larvae live in decaying wood, fungi and excrement of animals. 


HELOMYZA Fallen 
H. quinquepunctata Say. Montreal VIII (C). 


LERIA Desv. 
L. lutea Loew. Quebec (Fy). 


SCOLIOCENTRA Loew. 
S. helvola Loew. Montreal (C). 


ALLOPHYLA Loew. 
A. laevis Loew. Montreal VIII (Be); St. Johns (C). 


OQECOTHEA Haliday 
O. fenestralis Fallen. Montreal V-VII (Be). 


TEPHROCHLAMYS Loew. 
T. rufiventris Meig. Montreal IV-VII (Be); St. Johns V (C). 
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Famity BORBORIDAE. 


These are small, yellowish or brownish flies, found flying in swarms over sewage and 
other decomposing matter in which their larvae feed. 


LEPTOCERA Oliv. 


L. crassimana Hal. Montreal VII (Be). 
L. fontinalis Fallen. Montreal VII (Be). 
L. limosa Meig. Montreal (C). 


BORBORUS Meig. 


B. arcticus Malloch. Ft. Chimo, Ungava Bay (L. M. Turner). 
B. equinus Fall. Montreal V-VIII (Be). 
B. geniculatus Macq. Montreal VI-VIII (Be). 


SPHAEROCERA Latr. 


S. subsultans Fabr. Montreal VII (C); St. Johns Co. IX (C); Chambly Co. IX (Be). 


Family SCIOMYZIDAE 


The flies of this family have long, narrow bodies and long legs. The wings are also 
long, longer than the body and are often ornamental. They are frequently found along the 
banks of streams in which the larvae live. 


SCIOMYZA Fallen. 


S. nana Fallen. Montreal VI-VII (C); Rigaud VII (C). 
S. humilis Loew. Montreal VII (Be). 

S. obtusa Fallen. Montreal VII-VIII (Be). 

S. schonherri Fallen. Montreal VI-VIII (Be). 


DRYOMYZA Fallen. 
D. aristalis Cog. Laval Co. (Be). 
D. varia Cog. Rigaud V (Be). 

NEUROCTENA Rond. 
N. anilis Fallen. Montreal VI (C); St. Johns IX (C). 
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TETANOCERA Latr. 


T. ambigua Loew. Chambly Co. VII (Be). 
combinata Loew. Montreal (C); Rigaud VII (C). 
T. pallida Loew. Mt. St. Hilaire VI (C); Montreal (C). 


T. plebeia Loew. Quebec (Fy); St. Johns IX (C); Montreal VII-VIII; Rigaud V-VII (C)? 
Hull VII (Beaulne) (W). 


T. plumosa Loew. Montreal V (Be); Hull VIII (Beaulne). 
T. saratogensis Fitch. Montreal VII-VIII (C); Rigaud VII (C). 
T. sparsa Loew. Montreal (C); Vaudreuil Co. VII (C). 
T. triangularis Loew. Chambly Co. VII (Be). 
T. umbrarum Linn. Montreal (C); Rigaud VII (C). 
T. valida Loew. Montreal VI-VII (C); Longueuil VI (Be). 


= 


SEPEDON Latr. 


S. fuscipennis Loew. Montreal VII (Be). 
S. pusillus Loew. Montreal IV (Be). 


POECILOGRAPHA Melander 


P. decora Loew. Montreal VIII (C). 


Family SAPROMYZIDAE 


These are small flies, with the head as broad or broader than the thorax, legs and 
antennae short. The larvae are slender and live in decaying vegetation. 


LONCHAEA Fallen 
L. polita Say. Montreal (Be). 
PALLOPTERA Fallen 


P. superba Loew. Quebec (Osten-Sacken); Cowansville (Fy). 


CAMPTOPROSOPELLA Hendel 


C. vulgaris Fitch. Montreal VIII (Be). 
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LAUXANIA Latr. 
L. cylindricornis Fabr. Montreal V (Be); Chambly Co. V-VI (Be). 
L. obscura Loew. Montreal VI-VII (C); Rigaud VI-VII (Be). 
SAPROMYZA Fallen 


S. bispinosa Fallen. Montreal VII (Be). 

S. compedita Loew. East Bolton VII (W); Montreal (C). 
S. fraterna Loew. Montreal VIII (Be). 

S. philadelphica Macq. Montreal VII (Be); Quebec (Wulp). 


MINETTIA Desv. 


M. lupulina Fabr. Montreal VII-VIII (Be); Hull VIII (Beaulne). 
M. quadrilineata Loew. Montreal VI-VIII (Be); Rigaud VII (Be). 


Family ORTALIDAE 


These are small flies, of metallic colours, the wings banded with brown or black. Legs 
stout and moderately long. 


PYRGOTA Wied. 


P. chagnoni Johnson. Montreal (C). 


P. undata Wied. Cowansville (Fy); St. Hilaire VI (C); Montreal VI (Cd); Rigaud V (C) 
Rosemere VII (W). 


RIVELLIA Desv. 


R. flavimana Loew. St. Hilaire VI-VII (C); Montreal VI (C); Chateauguay VII (C); 
Gatianeau VII (Be). 


MELIERIA Desv. 
M. ochricornis Loew. Montreal VI (C). 
M. similis Loew. Montreal VII (Be); Hull VII (Beaulne). 
TEPHRONOTA Loew. 


T. canadensis Johnson. Rigaud VII (C); St. Johns VI-VilII (C); Montreal VI-VIII (Be). 
T. narytia Walk. Rigaud VII (C). 
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PSEUDOTEPHRITIS Johnson 
P. vau Say. Montreal VI (Be). 
CHAETOPSIS Loew. 


C. massyla Walk. Rigaud VIII (Be). 


SEOPTERA Loew. 


S. vibrans Linn. Levis (Fy); Montreal (Cd); Chateauguay VII (C); Gatineau VII (Be): 
Hull VII (Beaulne). : 


Family TRYPETIDAE 
Called ‘‘Peacock flies’’ on account of their habit of strutting about like peacocks with 
their prettily marked wings elevated. The flies are gracefully built, fly slowly and keep their 


wings constantly in motion. Many of the species feed on the leaves or stems of plants, some 
causing very conspicuous galls to form. 


STRAUSSIA Desv. 


S. longipennis Wied. Quebec (Fy); Montreal VI (Cd). 


ACIDIA Desv. 


A. fratria Loew. Prov. Que. (Johnson). 


TRYPETA Linn. 


T. ruficauda Fabr. (=florescentiae Fallen). Throughout Province (F); Destroys seeds 
of Canada Thistle. 


RHAGOLETIS Loew. 


R. pomonella Walsh. Covey Hill; Montreal; Como (Lochhead). The apple maggot. 
EUTRETA Loew. 
E. sparsa Wied. Quebec (Fy;) Montreal VII (Be). 


EUROSTA Loew. 


E. solidaginis Fitch. Montreal V-VI (W); Como (Fy). Makes spherical galls on Golden 
Rod stems. 
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ICTERICA Loew. 


I. seriata Loew. Montreal VII (C). ) 


TEPHRITIS Latr. 


T. albiceps Loew. Quebec (Fy); Montreal VIIT (Be); St. Johns Co. (C). 


EUARESTA Loew. 


E. bella Loew. Montreal Vill (C); Rigaud VII (C). 


Family MICROPEZIDAE 


The flies belonging to this family are very slender, with large wings and long legs. Early 
stages and feeding habits not known. 


CALOBATA Meig. 
C. albiceps Van-der-Wulp. Quebec (Van-der-Wulp). 
C. univitta Walk. Chateauguay VII (C). 

TAENIAPTERA 


T. antennipes Say. St. Johns VII (Be). 


Family SEPSIDAE 


The best known of this family are the parents of the larvae called cheese-mites. The 
flies are small black and elongated, with iridescent, transparent wings, often with a spot 
towards the end. They are sometimes seen in swarms about decaying meat, cheese and vege- 
tables. They are very active both in flight and in running about. 


SEPSIS Fallen 


S. violacea Meig. Montreal VIII (C). 


NEMAPODA Desv. 


N. cylindrica Fabr. Montreal VIII (C). 
N. minuta Wied. Montreal VIII (Be). 
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PIOPHILA Fallen 


, 


P. casei Linn. The cheese-mite or ‘“‘skipper.’’ Found everywhere. 


THEMIRA Desv. 
T. putris Linn. Montreal VIII (Be). 


Family PSILIDAE 


These are slender flies of moderate size, wings large, legs long and moderately long 
antennae. Some of the larvae have been found in roots and galls on plants. 


LOXOCERA Meig. 
L. collaris Loew. Montreal VIII (Be). 
L. cylindrica Say. Rigaud VII (C). 
PSILA Meig. 


P. bivittata Loew. Quebec (Osten-sacken). 
P. rosae Fabr. P: Q. (F). The ‘‘carrot rust fly.”’ Larvae bores in carrots. 


Family DIOPSIDAE 


The ‘‘stem-eyed flies’’ are so-called on account of a horn-like projection from the head 
on which the eye is placed. Only one species has been met with and it is found on leaves of 
the skunk cabbage. 

SPHYRACEPHALA Say. 


S. brevicornis Say. Rigaud VII (C). 


3 Family EPH YDRIDAE 


These are all small species, and never brightly coloured and many are characterized 
by possessing very large head and mouth. They are usually met with in swamps and meadows. 


DICHAETA Meigen 
D. caudata Fall. Montreal IX (Be). 


NOTIPHILA Fallen 
N. scalaris Loew. Montreal VII (Be). 
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HYDRELLIA Desv. 


H. ischiaca Loew. Montreal VII (Be). 
H. scapularis Loew. Montreal VII (Be). 


PHILYGRIA Stenh. 
P. opposita Loew. Montreal V (Be). 
PELINA Halliday 


P. truncatula Loew. Montreal VII-VIII (Be). 


PARYDRA Stenh. 


P. bituberculata Loew. Montreal VII (Be). 
P. pinguis Walk. Montreal VIII (Be). 
P. quadrituberculata Loew. Montreal VII (Be); St. Johns IX (C). 


SCATELLA Desv. 


S. stagnalis Fallen. Montreal V-VII (C). 


Family CHLOROPIDAE (=Oscinidae) 


Known as ‘‘Frit-flies,’’ are small insects with hemispherical head, flat front, short an- 


tennae and short wings. Body ovate, legs short and stout. They are often brightly colored 
and are commonly found in meadows. The larvae live in the stems of grasses. 


MEROMYZA Meig. 


M. americana Loew. Montreal VII (Be). 


CHLOROPS Meiz. 


C. assimilis Macq. Montreal V-VIII (C); Hull VII (Beaulne). 
“©. glabra Meig. Montreal V (Be). 

C. grata Loew. Montreal (C); Hull VII (Beaulne). 

C. inclinata Becker. Montreal VI (Be). 

C. melanocera Loew. Montreal VII (Be); Rigaud VII (Be). 


C. obscuricornis Loew. Montreal VII (Be). 
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. proxima Say. Montreal VI (C). 


rufescens Coq. Montreal VII (Be); Vaudreuil Co. VII (Be). 
sanguinolenta Loew. Rouville Co. V (Be); Montreal VI (Be). 
unicolor Loew. Montreal VI (Be). 

variceps Loew. Montreal VI (Be); St. Johns V (C). 


versicolor Loew. Rigaud VII (Be). 


EURINA Meig. 


. exilis Coq. Montreal VII (Be). 


HIPPELATES Loew. 


. flavipes Loew. Var. pusio Loew. Montreal VII (Be); Ottawa Dist. (Be). 


nitidifrons Malloch. Montreal (Be). Paratype taken at Montreal. 


OSCINIS Latr. 


. carbonaria Loew. Montreal VI (Be). 


coxendix Fitch. Montreal VI (Be). 


SIPHONELLA Macq. 


. neglecta Becker. Montreal VI (Be). 


Family DROSOPHILIDAE 


The ‘‘Pomace flies’ are small yellow flies, living as larvae in decaying fruits. 


are common about cider mills and pickle factories. 


Ss. 


P. 


STEGANA Meig. 
coleoptrata Scop. Montreal VII (Be). 


PHORTICA Schiner 


leucostoma Loew. Montreal VII (Be). 


DROSOPHILA Fallen. 


amoena Loew. Montreal V (Be). 
ampelophila Loew. Montreal (Cd). 


funebris Fabr. Rouville Co. (C); Montreal VI-VII (Be); Vaudreuil Co.(C). 


quinaria Loew. Rigaud VI (Be); Montreal VII (Be). 
ordinaria Cog. St. Johns Co. IX (C). 


The adults 
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_SCAPTOMYZA Hardy 


S. flaveola Meig. Montreal VII-VIII (Be). 
S. graminarum Fallen. Montreal V-VIII (Be). 


Family GEOMYZIDAE. , 


This family comprises some very small flies with comparatively large wings, antennae 
short, front broad and bristly below the apex. Larvae live in stems of plants. 


DIASTATA Meigen 


D. vagans Loew. Montreal VIII (Be). 


ANTHOMYZA Fallen 


_A. terminalis Loew. Montreal VII (Be). 


Family AGROMYZIDAE 


These are small flies, difficult to separate from allied families. The head is broad, 
antennae short, and wings broad. Some of the larvae mine in leaves others feed upon plant 
lice, others are found in galls. 


NAPOMYZA Haliday 


N. chrysanthemi Kowarz. Montreal, reared from marguerita, chrysanthemum, etc., V (G). 
N. lateralis Fallen. Montreal VI (Be). 


PHYTOMYZA Fallen 


P. major Malloch. Ungava Bay (L. M. Turner) type locality. 


P, obscurella var ilicicola Loew. Hull, Que., reared from Hex verticillata var tenuifolia 
VI (G). 


AGROMYZA Fallen 


. angulata Loew. Montreal VII (Be). 
aeneiventris Fallen. Montreal VI-VII (Be). 
. canadenais Malloch. Montreal VIII (Be). 
. dubitata Malloch. Montreal VII (Be). 

. neptis Loew. Montreal VI (Be). 


Pp PD D> > 
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A. polystigma Meig. Montreal VII (C). 

A. scutellata Fallen. Montreal VI (Be). ; 
A. terminalis Cog. Montreal VIII (Be). 

A. virens Loew. Montreal VIII (Be). 


PHOLEOMYIA Bilimek 


P. indecora Loew. Montreal V-VI (Be); Rigaud VI-VII (Be). 


DESMOMETOPA Loew. 


D. m-album Zett. Montreal VII (Be). 


MADIZA Fallen 


M. haliteralis Coq. Montreal VI (Be). 


Family HIPPOBOSCIDAE 


The ‘‘Louse flies’ are flattened, and adapted to live among feathers, chiefly infesting 
birds of prey. A wingless, degraded species is found in the wool of sheep. 


PSEUDOLFERSIA Coq. 


P. maculata Cog. St. Thérése (Mi). 


MELOPHAGUS Latr. 


M. ovinus Linn. Montreal (St). (The sheep louse-fly). 
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EIGHTH ANNUAL REPORT 


Quebec Society for the Protection of Plants 
from Insects and Fungous Diseases 


1915-1916. 


To the Honourable J. E. Caron, M. P. P., 
Minister of Agriculture, 
Quebec. 


Sir:— 


I have the honour to present herewith the Eight Annual Report 
of the Quebec Society for the Protection of Plants from Insects and Fun- 
gous Diseases, containing proceedings of the winter meeting of the Society, 
which was held at Macdonald College, Ste. Anne de Bellevue, Que., on 
the 14th of March, 1916. 


Included are the papers that were read, and the reports of the officers 
of the Society. 


I have the honour to be, 
Sir 
Your obedient servant, 


J. M. SWAINE, 
Secretary-Treasurer. 


Ottawa, 
1916. 
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QUEBEC SOCIETY FOR THE PROTECTION OF PLANTS 


OFFICERS FOR 1916-1917 


President—Professor Lochhead, Macdonald College. 


Vice-President—Mr. Auguste Dupuis, Director of Fruit Experiment 
Stations, Village des Aulnaies, P.Q. 


Secretary-Treasurer—J. M. Swaine, Assistant Entomologist for Forest 
Tnsects, C.F Ottawa; 


Curator and Librarian—P. I. Bryce, Assistant in Biology, Macdonald 
College. 


Directors—Rev. Dr. Thos. Fyles, Ottawa. 
Rev. Father Leopold, La Trappe. 
Rev. Brother Victorin, Longueuil. 
A. F. Winn, Esq., Montreal. 
Rev. Prof. Fontanel, St. Mary’s College, Montreal. 
Rev. Abbé Huard, Provincial Entomologist, Quebec. 
G. Chagnon, Esq., Montreal. 
Prof. W. P. Fraser, Macdonald College. 
Prof. G. Bouchard, St. Anne de la Pocatiére. 


Auditors—E. M. Duporte, Macdonald College. 
Dr. Hamilton, Macdonald College. 


Delegate to the Royal Society of Canada—Prof. Lochhead, Macdonald 
College. 


Delegates to the Ontario Entomological Society—Mr. J. C. Chapais, St. 
Denis, Que., and Father Leopold, La Trappe. 
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EIGHTH ANNUAL REPORT OF THE QUEBEC SOCIETY FOR 
THE PROTECTION OF PLANTS 


Report of the Winter Meeting 


The Eighth Annual Meeting of the Quebec Society for the Protection 
of Plants was held at Macdonald College on March 14th, 1916. The opening 
business meeting was called to order by the President, Professor Lochhead, 
at 2 p.m. There were present: Professor Lochhead, Macdonald College; 
J. C. Chapais, St. Denis-en-bas; Father Leopold, La Trappe; Father Fontan- 
el, St. Mary’s College, Montreal; A. Gibson, and J. M. Swaine of the 
Entomological Branch, Ottawa; W. A. McCubbin, Division of Botany, 
stationed- at St. Catharines, Ont.; P. I. Bryce and E. M. Duporte of 
Macdonald College. 


The minutes of the last meeting, March 11th, 1915, were read and 
approved. 


Letters of regret for inability to attend the meeting were received from 
Rev. Dr. Fyles, Ottawa, and Rev. Bro. Victorin, Longueuil. 


The Report of the treasurer was read and accepted. 


The president reported on the progress since the last meeting of the 
scheme for the publication of a new Flora of the Province of Quebec. The 
attention of the members was directed to the list of Diptera of the Province 
of Quebec by Winn and Beaulieu, published as a supplement to the 7th 
report of the Society. 


The President also reported that a list of Coleoptera of the Province 
of Quebec, prepared by Mr. G. Chagnon of Montreal, was practically 
ready for publication. Mr. Chagnon’s list was presented at the meeting and 
it was decided to publish it as a supplement to the English report. 


It was resolved that the usual grant be made available from the So- 
ciety’s funds for expenses in connection with special investigations of insects 
and fungous diseases in the Province, and for any expenses in connection 
with the preparation of the list of insects. 


The publication of a preliminary list of injurious fungi of the Province 
of Quebec was discussed in detail. It was pointed out that the active work 
would have to be done very largely by Professor Fraser of Macdonald 
College. The following committee was formed to assist in the preparation 
of such a list, Professor Lochhead, Rev. Dr. Campbell, Montreal, Professor 
Fraser, and J. M. Swaine. 


10 PROTECTION OF PLANTS, 1915-16 


It was decided to hold the summer meeting of the Society at La Trappe, 
Que., in September, in conjunction with the Quebec Pomological Society, 
the date of the meeting to be announced later by the secretary. 


The following officers were elected for the ensuing year:—. 


PRESIDENT—Professor W. Lochhead, Macdonald College. 


VICE-PRESIDENT—-Mr. Auguste Dupuis, Director of Fruit Experiment 
Stations, Village des Aulnaies. Que. 


SECRETARY-TREASURER—Mr. J. M. Swaine, Assistant Entomologist for 
Forest Insects, Entomological Branch, Ottawa. 


CURATOR AND LIPRARIAN—P. I. Bryce, assistant in Biology, Macdonald 
College. 


DirecTrors—Rev. Dr. Thomas Fyles, Ottawa; Father Leopold, La Trappe; 
Bro. Victorin, Longueuil; Prof. Fontanel, Montreal; Abbé 
Huard, Quebec; Messrs. A. F. Winn, Montreal; G. Chagnon, 
Montreal; W. P. Fraser, Macdonald College; G. Bouchard, 
Ste. Anne de la Pocatiére. 


Avupitors—E. M. DuPorte, Dr. Hamilton, Macdonald College. 
DELEGATE TO THE ROYAL SOCIETY OF CANADA—Professor Lochhead. 


DELEGATES TO THE ONTARIO ENTOMOLOGICAL SOCIETY—Mr. J. C. Chapais, 
Father Leopold. 


GENERAL SESSION 


The General Session of the Eighth Annual Meeting of the Quebec 
Society for the Protection of Plants was opened at 3 p.m. in the 
Biology Building of Macdonald College. There was a large attendance of 
delegates, among whom were Dr. R. Matheson of Cornell University; 
Messrs. J. C. Chapais, St. Denis-en-bas; G. Bouchard, Ste. Anne de la 
Pocatiére; Father Leopold, Professor Letourneau, Mr. H. B. Roy and Bro. 
Benjamin of Oka Agricultural Institute; Messrs. A. Gibson and J. M. 
Swaine of the Entomological Branch, Ottawa: Messrs. W. A.McCubbin 
and P. Cowan of the Botanical Division, Central Experimental Farm; 
A F. Winn, G. A. Moore, Lachlin Gibb, J. G. Holmes and Mr. Southie 
of the Montreal Branch; Rev. Dr. Corcoran of Loyola College; Fathers 
Fontanel and Goucie of St. Mary’s College. 
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A large number of members of the staff and students of Macdonald 
College were present at both sessions. 


The following resolutions were passed at the meetings :— 


Resolution 1. 


That on account of the great damage done to orchards by various 
canker diseases it is necessary that a study of these cankers be made at once. 
The Society asks that the Provincial Department of Agriculture take the 
necessary steps to appoint an expert on this work. 


Resolution 2. 


The Society places on record its appreciation of the great work of the 
late Henri Fabre, the eminent entomologist of France, who died October 
11th, 1915. His great work ‘‘Les Souvenirs Entomologiques’”’ wil! for all 
time be an inspiration to workers among insects. 


At the general meeting at which the president, Professor Lochhead 
presided, Dr. Harrison welcomed the delegates and hoped that the meeting 
would be a very successful one. He congratulated the province on having” 
such a society within its borders on account of the excellent work it was do- 
ing. Father Leopold gave an account of the proceedings of the annual meet- 
ing of the Ontario Entomological Society at Ottawa last November. Mr. 
A. Gibson of the Entomological Branch, Ottawa, described clearly the work 
of the Entomological Branch with its field stations in the different provinces. 
He also described the experiments carried on under his supervision for the 
control of grasshoppers during the past two seasons. Mr. E. M. Duporte 
of Macdonald College gave an account of the injurious insects of the 
season 1915. Mr. W. A. McCubbin, located at the field station at 
St. Catharines, gave a very interesting and timely address on the Pine 
Blister Rust in Ontario, a disease which attacks the white pine. The alter- 
nate hosts for this rust are currant and gooseberry. He threw out a warning to 
Quebec that incipient outbreaks of this rust should at once be stamped out. 
Mr. J. C. Chapais read one of his delightful popular papers on Chrysopa 
or Golden Eyes. Father Leopold on behalf of Professor Letourneau read 
a most interesting and valuable paper on Pear or Twig Blight, a disease 
which is doing considerable damage in the orchards of this province. Mr. 
Cowan of the Botanical Division, Ottawa, read a paper on ‘“‘Some Potato 
Problems,’”’ in which he discussed the various potato diseases. Father 
Fontanel of St. Mary’s College, Montreal, read a very interesting paper 
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entitled ‘‘The Active Army in the Fields and Instruction in Books,” in 
which he made suggestions as to how the work of nature study might be 
fostered in the schools. He said it was very essential that the pupils should 
be acquainted with the common things in order that they might be able to 
understand them when they came to deal with them in practical work on 
the farms. 


At the evening session the president, Professor Lochhead, read a paper 
entitled ‘Some Aspects of Insect Behaviour,” and Dr. Matheson of Cornell 
gave a valuable illustrated address on ‘‘ Apple Plant Lice and their Control.”’ 
Dr. Matheson discussed the three common species of plant lice and 
described the resemblances and differences in their life history and powers 
of production. H. B. Roy, of the Oka Agricultural Institute, in a very 
interesting illustrated address described the injurious effect of smelter 
fumes on vegetation in the Sudbury district. It was very clear from the slides 
and his descriptions that the farmers of that district suffer very severe losess 
on account of the poisonous fumes given off from the smelters. 


The attendance of regular members was between 40 and 50, the largest 
in the history of the Society. 


PRESIDENT’S ADDRESS 
SOME ASPECTS OF INSECT BEHAVIOUR 


W. Lochhead, Macdonald College. 


I.— INSTINCT. 


With the more intensive study of economic entomology that character- 
izes the activities of present-day workers, considerable attention is being 
given to Insect Behaviour in its widest sense—their behaviour towards 
stimuli of various kinds such as temperature, light, moisture, and 
chemicals, including poisons; their behaviour towards one another, 
CLC etc: 


The writer recognizes at the outset the difficult nature of the subject, 
also his own inability to discuss it adequately, but he thought that even an 
imperfect discussion such as his might serve a useful purpose in directing 
attention to this most interesting phase of insect life. 
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Instinct and Intelligence. 


It is customary to classify behavior actions into instinctive and in- 
telligent. Among the lower animals actions are predominantly instinctive, 
while in the higher animals intelligence counts for more than instinct. 
A difficulty arises, however, in defining instinct and in determining its 
origin. Some authorities believe that instinct cannot be separated from 
intelligence, that it represents ‘‘lapsed intelligence’? inasmuch as it is the 
inherited result of experiences which showed first as habits and later as in- 
stinct. This view was held by Spencer, Haeckel, Wundt, and others, but 
under the influence of Weismannism it has been to a large extent abandoned, 
_and other views have been put forward. Some regard instinctive actions 
as a series of reflexes linked together, ‘‘whereby certain hereditary disposi- 
tions of awareness of certain things are linked with hereditary dispositions 
to follow a certain routine.’’ Loeb, Bohn and others believe that instincts 
are tropisms or a combination of tropisms. They maintain that instinctive 
behaviour is determined by the mechanical reaction of the organism to 
such stimuli as light, heat, moisture, etc. Many interesting observa- 
tions on tropic reactions of insects have been recorded in recent years, 
and the study of reflexes and reflex actions has been raised to a higher 
level than formerly. 


Tropisms. 


For some time it has been known that plants show tropistic move- 
ments with regard to light, heat, gravity, moisture, contact, etc. Moreover, 
some progress has been made towards an understanding of the processes. 
Plants, for example, bend toward the light because the cells on the side 
away from the light grow faster than those on the side next the light. There 
is no conscious control of the movement by the plant. Animals, too, exhibit 
movements under the influence of tropic stimuli. In the case of insects, 
. butterflies, bees, house flies, and many moths and caterpillars are positively 
phototropic, and move towards the light, while maggots, bed bugs and 
cockroaches move away from the light. 


Again, most moths move away from sunlight but move towards a lesser 
light such as electric or oil lamps. Davenport explains this difference by 
saying that ‘‘butterflies are attuned to a high intensity of light, moths 
to a low intensity.’’ Loeb explains the circling of moths and other insects 
about a light. The stimulus orients the insect by its more intense action on 
the muscles next the light, and the insect then moves towards the light. 


Loeb states that caterpillars of the Brown Tail Moth as they emerge 
from hibernation in spring are positively phototropic, but after they have 
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eaten this response disappears, showing that tropism reactions are some- 
times dependent on the state of the body. 


Mr. Strickland of the Entomological Branch, Ottawa, observed 
during the outbreak of the Western Cutworm Chorizagrotis auxiliaris 
and Porosagrotis orthogonia in Alberta in 1914-1915, that their move- 
ment in army-worm fashion was always in a definite direction—north- 
westerly—in response to a phototropic stimulus. 


Some insects respond to the stimulus of touch or contact, and are said 
to be either positively or negatively thigmotropic. Cockroaches are in the 
habit of squeezing into narrow crevices, and Loeb mentions the case of a 
moth Pyrophila which also has the same habit. 


Chemical substances and foods also act as stimuli influencing the 
movements of insects. Maggots orient themselves with regard to their 
food and then move toward it, the orientation being the result of unequal 
chemical stimulation of the muscles of the two sides of the bedy. The de- 
position of eggs by most insects on certain plants is also the result of chemo- 
tropism. 


Wheeler and Loeb give several examples of geotropism among insects. 
They observed that lady-birds and cockroaches at rest placed themselves 
on vertical rather than horizontal surfaces. 


Observations show that tropic’ reactions are very adaptive. Ants 
and aphids are positively phototropic when they get wings; and honey bees 
are periodically phototropic, thus leading to swarming. Ants, moreover, 
are strongly thermotropic, thus securing for their brood the optimum 
temperature conditions. 


While tropic reactions are adaptive they are not always beneficial. 
For example, moths are attracted to the flame and are killed, and many 
insects in following the stimulus become a prey to their enemies. 


Death-Feigning Reactions. 


Mention should be made here of a valuable study of Death Feigning 
Reactions in Tychius picirostris by Mr. E. M. DuPorte of the Biology 
Department of Macdonald College. An account of the study appears in 
the current number of the ‘‘Journal of Animal Behaviour.’’ This death- 
feigning habit is quite common among insects, and scientists are not 
agreed as to the meaning of it. 


Mr. DuPorte shows that intensity of shock has no effect on the produc- 
tion or duration of the death-feint: that the duration of the feint is variable 
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and that the number of feints produced by repeated stimulations is not 
indefinite. After a period of rest the insect recovers to a certain extent 
and reacts to shock. 


When the insect in the death feint is mutilated by the removal of legs 
and antennae it still remains quiescent, and on recovery can be made to 
feint again. On the other hand removal of the tip of the abdomen or 
division of the body in the thorax or between the thorax and the abdomen 
brings the insect out of the feint. When insects in feint are placed on iron 
plates lightly warmed they become active, and the feint is not produced 
by dropping the insect on a hot plate, but is readily produced when it is 
‘dropped on a plate slightly above the temperature of the room. 


Feinting is readily induced at a temperature of 11°C. and its duration 
is much longer. Cold alone, without shock, produces death feint. 


When insects in feint were introduced into vapor of chloroform, diffi-’ 
culty was found in getting them to feint again, but in vapor of ether a suc- 
cession of feints can be induced, but not so many as in normal air. 


Mr. DuPorte is inclined to the view that the death-feint reactions 
are largely thigmotactic, or responses due to the stimulus of touch. It is 
probable, he says, that the reaction is often complex, and involves the action 
of another stimulus besides touch. 


It may be noted that the death-feigning instinct is not always advantag- 
eous to the insect, and can scarcely be considered as one evolved by natural 
selection for the benefit of the species. 


Bohn is of the opinion that this instinct in insects is an exaggeration 
of the ‘differential sensitiveness’’ of simpler animals when a reaction is 
shown to sudden and marked changes in the strength of the stimulus. A 
shadow passing across a worm will cause it to contract for example. 


Intelligence. 


It is, however, among the higher and more specialised insects that in- 
telligent actions can be observed superadded, as it were, to instinctive 
actions. Bees, wasps and ants have been carefully studied and observed 
for a long time. 

Are these intelligent actions modifications of instincts due to their 
flexibility or variability, or have they originated apart from instinct? 
Does experience influence instinctive actions? 


Professor Jenning’s experiments with unicellular animals—the In- 
fusorians—show that their behaviour cannot be explained as entirely due 
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to tropisms. Tropic reactions are obligatory and predictable, but Infusor- 
ians not only respond to stimuli but they put into practice the method of 
trial and error, which to a large extent dominates their behaviour. 


Is this behaviour the emergence of intelligent behaviour among animals? 
If so, then among multicellular animals lower than vertebrates account 
must be taken of intelligence which has a modifying influence on instinctive 
actions. Instances of this interaction are numerous among insects. Bees 
sometimes cut a hole through the base of long-tubed flowers as an easy way 
of securing the nectar. Many of the actions of ants and wasps can be ex- 
plained on the theory that they show some degree of intelligence. They 
profit by experience and are able to choose between alternatives. 


The late J. H. Fabre, the great French student of insect life, who gave 
a long life to the close observation of the ways of insects, looks upon the 
instinct as different from reflex action and intelligence, and as something 
implanted in insects at the outset, and not derived from anything else. In his 
“Souvenirs Entomologiques”’ he gives numerous examples of the actions 
of insects. The action of the Sphex wasp in provisioning her home with 
paralysed crickets, if instinctive, shows considerable intelligence. That the 
intelligence is limited is shown by Fabre’s experiment in removing the cricket 
ashort distance from the entrance while the wasp was inspecting the burrow as 
was its custom. The wasp on its return found the cricket, brought it again 
to the entrance, but went again on an inspection of the burrow. Fabre 
removed the cricket forty times and the wasp went through the same 
routine. 


The Digger Wasp, Ammophila, provides its young with live cater- 
pillars which she first paralyses. This action, like that of the Sphex wasp, 
is not automatic but one of routine, and if this routine be disturbed every- 
thing goes wrong. 


Fabre cites other cases of disturbed routine. He covered a wasp’s 
nest with a bell-jar. The inmates were unable to get out because it was 
not part of their routine to dig under the jar. He joined the front and hind 
ends of a file of procession caterpillars, and ‘‘they went circling round and 
round the stone curb of a big vase in the garden day after day for a week.” 


Fabre also placed a slight paper cap over the lid of a mason bee’s cell. 
So long as the cap was in contact with the lid the maggot had no difficulty 
in making its way out, but if a small space is left between the cap and the 
lid the maggot failed to escape. 
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Homing Instinct. 


The so-called Homing Instinct is well developed in many insects, 
especially ants, bees and wasps. Experiments have been carried out by 
Fabre, Turner, Yung, Bonvier, the Peckhams, Bonnier and others, but the 
general opinion is that the ability of many insects to find their way home 
from a distance is not a special instinct but is due to many factors. ‘‘As- 
sociative memory,” the “‘retention of effects produced by previous res- 
ponses to visual stimuli’ is an important factor according to Turner who 
believes that “‘ants learn to find their way. They make many mistakes at 
first, but gradually improve. They associate different impressions—smell, 
touch, sight, and remember certain finger-posts.”’ 


Fabre believed that bees and wasps had “une sorte d’intuition des 
- lieux,’”’ and Bonnier takes the same view, for when bees were liberated 
from a box carried 2 kilometres distant from the hive they made a ‘‘bee- 
line” for the hive, although the box was separated by an intervening wood 
from the hive. ‘‘When their eyes were obscured by blackened collodion 
they still found their way. The removal of the antennae did not prevent 
their return.” 


Theory of Tropisms. 


The tendency of recent research on instinctive behaviour is to refer 
it to tropism reaction, which is the result of the irritability of protoplasm. 
This, again, is based on changes in metabolic processes. This physico- 
chemical theory furnishes a plausible explanation why the response to a 
stimulus is not always the same, since the response depends largely on the 
physiological conditions of the organism at the time of stimulation. 


According to the tropism theory instincts are hereditary in the sense 
that they reappear in succeeding generations, or whenever the conditions 
and factors are present which bring about metabolic changes corresponding 
to certain tropisms or groups of tropisms. The theory of tropisms explains 
the behaviour of most insects—their movements in search of food, their 
sexual actions, their actions in connection with the deposition of eggs on 
appropriate food-plants, their gathering together in certain places, etc. 
While tropisms may be linked together and specialized by natural selection 
into complex instincts, ‘“‘they are not primarily dependent on specialized 
sense organs and nervous systems, but are fundamental properties of 
protoplasm common to all plants and animals.”’ (Goodrich). 


‘Instincts are formed of a series of responses which must succeed each 
other when a particular stimulus is applied and reach a pre-determined 
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end, as surely as a piece of chocolate is yielded up by the “‘ penny-in-the- 
slot’? machine when the right coin is dropped in.’’ (Goodrich). 


Dr. Hans Driesch has said: “Instinctive behaviour is a complicated 
reaction that is perfect the very first time. This is illustrated by theaction 
of the work bee that leaves the hive for the first time to collect nectar and 
pollen from flowers, and by the action of the larvae of the Sphex in devour- 
ing the paralysed crickets in the cells one after another.”’ 


Other Theories of Instinct. 


It is evident that there are many grades of nstinct in the insect world; 
some simple or primary, others complex or secondary. Primary instincts 
may be, and probably are, largely tropic in their nature, that is they are 
reactions or responses to stimuli of various kinds. Secondary instincts, 
however, are more difficult to unravel, being combinations of tropisms. 
They occur in most insects, and are specialized in the higher Hymenoptera. 


According to the Neo-Lamarckians, instincts represent inherited 
results of experience which have become automatic, but the objection to 
this view is that there is no proof that acquired characters are heritable, 


According to the Neo-Darwinists, instincts are not the results of exper- 
ience ‘‘either at the intelligent or the reflex level,’’ but germinal variations 
which have been preserved by natural selection. 


Bergson’s view is that “instinct expresses a particular mode of know- 
ledge, differing from intelligence rather in kind than in degree,’’ and evolv- 
ing along divergent lines from the beginning. 


The vitalistic view of instinct championed by Bergson and Driesch 
stands opposed to the mechanical theory of Loeb and others. It assumes 
that there is something in the behaviour of organisms which the mechanical 
theory cannot explain. This something, called Entelechy by Driesch, 
is of a regulatory nature, directing the potentialities of the organism in such 
a way that its activities transcend those of pure machines. Vitalists see in 
living organisms a unified behaviour in which all changes are correlated 
to an extent not observed in machines. The living organism is ‘“‘a self- 
stoking, self-repairing, self-preservative, self-adjusting, self-increasing, 
self-producing machine, and cannot be described completely in physico- 
chemical terms,’’ (Thomson.) 


Bergson thinks that at an early period of the world a ‘‘broad current of 
consciousness penetrated matter’’ and carried matter along to organi- 
sation. This consciousness launched into matter is life, and split up into 
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intuition or instinct and intelligence, seen in their highest in insects and 
man respectively. 


“Tt lies dormant when life is condemned to automatism; it wakes as 
soon as the possibility of choice is restored.’’ Instinct being so different 
in its origin from intelligence cannot be fairly described in terms of intel- 
ligence, but “‘it is not situated beyond the limits of mind.’”’ Bergson says: 
“In the phenomena of feeling, in unreflecting sympathy and antipathy, 
we experience in ourselves—though under a much vaguer form and one 
too much penetrated with ntelligence—something of what must happen 
in the consciousness of an insect acting by instinct.” 


While the vitalists and the mechano-physicists wrangle over prob- 
lems of life and its origin, the ordinary worker may console himself with 
the thought that the two schools view organisms from different angles 
and with different instruments, and hence their interpretations are differ- 
ent. There is much truth in both views, but on account of the limitations 
of the observer neither view probably expresses the whole truth. The 
vitalists see consciousness in an organism which responds to a stimulus, 
the mechanists find that tropic reactions are results of the irritability of 
protoplasm, which again depends upon metabolic changes. Is not the 
real trouble the fact that the vitalist’s view is expressed in psychological 
terms, while that of the mechanists is expressed in terms of physics and 
chemistry? 


Regarding the economic aspect of a study of tropisms, reference should 
be made here to a remark made by Prof. Herrick of Cornell University in 
his address as President of the American Association of Economic Ento- 
mologists. He says: 


‘Not long ago I had the opportunity of visiting certain intensely 
busy fields of economic entomological work in the southern part of 
the United States. During this trip, I saw two phases of work that 
greatly interested me and that left an impression on my mind that 
grows with the lapse of time. The two series of experiments dealt 
with the tropisms of two notorious insect pests—in one case with the 
chemotropism of a small beetle, in the other case with the photo- 
tropism of a small moth. I do not know that any satisfactory re- 
sults in either case have yet been obtained. I do know, however, that 
these experiments are being made in a fundamental way and I feel 
that they are fraught with undreamed of possibilities in the way of 
insect control.”’ 
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II.—INSECTS IN RELATION TO TEMPERATURE 


It is a matter of considerable interest to know how the natural activi- 
ties of insects are related to the temperature of the surrounding medium. 
Recently Bachmetjew, by employing delicate thermo-electric apparatus 
registering changes of temperature as small as .001°, has obtained results 
of considerable value. 


His conclusions based on a long series of observations on insects are 
as follows :— 


(a) The body temperature of insects at rest is practically the same as 
that of the surrounding air. 


(b) Humidity is an important factor in modifying the effects of tem- 
perature.. In air of normal humidity the temperature of Deilephila is lower 
than that of air when the temperature is raised. When paralysis of the wing 
muscles begins the temperature approximates and at death is the same as 
the air. If the air has a high humidity the moth has a higher temperature 
than that of the air and with a rise in temperature this difference increases. 
On the other hand, when the humidity is lower than normal the tempera- 
ture of the moth is lower than that of the air. 


(c) With the muscular activity due to body movements the temper- 
ature rises and when movement ceases the temperature falls. The body 
temperature of Sphinx pinastri rose 10°C. when it beat its wings rapidly, 
but no rise was observed when its wings simply fluttered. 


(d) When an air temperature of 36°C. was reached the rapid wing 
strokes ceased—the stage of ‘‘partial muscular paralysis.”’ 


(e) With the gradual rise of the air temperature occurred a correspond- 
ing rise of body temperature by rapid wing motion. For example, Deile- 
phila raised its temperature from 19.2° to 34.8°, from 28.5° to 37°, and from 
29°-34° to 42.1°. 


(f) Humidity has an influence on partial muscular paralysis—the drier 
the air the earlier does paralysis set in. 


(g) The optimum air temperature is about 26°C. 


Above the optimum temperature are the regions of supra-optimum, 
heat torpidity, transitory heat torpidity, permanent heat torpidity and 
death. Permanent heat torpidity appears as a rule at 46°C., although 
there are cases where it occurs several degrees lower, and also much higher, 
as in ants and scale insects. Higher temperatures cause more rapid meta- 
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bolism and it is probable that the insect dies of exhaustion. The rate of 
metabolism, humidity, and the thickness of the cuticle, the size, and the 
amount of water in the tissues of the insect have an influence on the vital 
maximum temperature. 


At low temperatures some interesting differences appear before torpid- 
ity ensues. First an infra-optimum zone is reached, leading to cold torpidity 
~ at 15°C. This zone is quite variable in different species. Aphis brassicae 
has been observed in copulation at -7°C. and active Pemphigus plant lice 
-3°C. It appears, therefore, that insect tissues can be cooled below zero 
without freezing. The degree of sub-cooling depends to a large extent 
on the speed of cooling. 


The lowest point of cooling is called the critical point. Then the tem- 
perature suddenly rises to 1.5°C. when the tissues begin to freeze. On 
further cooling the freezing advances until all the tissues are frozen, and the 
insect enters the lifeless condition. If a hard frozen insect in this condition 
is warmed it will come to life again. An insect in the lifeless condition is 


Frozen 
Tessues 


Relation of insects to high and low temperatures, (After Bachmetjew) 
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not dead, but no metabolic changes occur. Moreover, it is not in a lethar- 
gic condition, for in a state of lethargy metabolic changes occur. Lower, 
it enters the stage of permanent cold torpidity, which ends in death. - The 
temperature of permanent cold torpidity varies considerably. With larvae 
it lies between -4° and-42°C., with pupae between -4° and -25°C., and with 
adults between -1.5° and -35°C. . 


IlJ.—HOW INSECTICIDES KILL 
Contact Insecticides. 


Until recently our information regarding the action of insecticides 
was vague and often incorrect. It was commonly stated that contact 
substances kill insects by stopping the breathing pores or plugging the 
tracheae, producing death by suffocation. The investigations of G. D. 
Shafer of the Michigan Agricultural College (Technical Bulletins 11 and 21), 
however, have shown that the old idea is mainly wrong inasmuch as insects 
are not readily suffocated. The death-producing action is mainly due to 
the absorption of the chemicals into the tissues. It was shown, for example, 
that the volatile portions of kerosene, carbon bi-sulphide, gasoline, creolin, 
pyrethrum, etc., were effective long before the liquids had time to penetrate © 
the chitin or the spiracles into the tissues. 


With the penetration of the volatile substances the nervous system 
is seriously affected, and results resembling narcosis produced, with a dis- 
turbance of the respiration activity. Insect tissues soon become satur- 
ated when exposed to the vapors of the substances mentioned, and death 
ensues through the inability of the tissues to absorb oxygen in the presence 
of these vapors. 


In the case of lime-sulphur its effectiveness is due to its reducing 
power, and with scale insects to its softening action on the wax about the 
margin of the scales. 


Alkaline washes, corrosive sublimate solution and other liquids which 
are able to dissolve or precipitate certain constituents of the tissues, pass 
through the chitin slowly. 


Moreover, it was shown by Mr. Shafer that gasoline, carbon bisulphide, 
hydrocyanic acid gas, sodium fluoride, etc., when applied to insects, acted 
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strongly on the oxidases and other enzymes in the tissues, causing serious 
disturbances. 


It was shown also that fat or fat-like membranes absorbed the vapor 
of gasoline and chloroform, but in doing so became less permeable to oxygen; 
that waxen membranes when wet with lime-sulphur also became less per- 
meable to oxygen. 


Non-volatile finely powdered solids, such as borax, hellebore, sodiu:n 
fluoride etc., in addition to being stomach poisons, are effective also as con- 
tact insecticides because they adhere to exudations on the body wall, and 
later become dissolved and absorbed through the integument into the 
tissues. 
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APPLE PLANT LICE AND THEIR CONTROL 
Dr. Robert Matheson, Cornell University. 


There are three species of plant lice, the green apple aphis (A phis 
pomi, DeG.), the rosy apple aphis (A phis sorbi, Kalt.), and the grain aphis 
(A phis avenae, Fabr.), which attack and injure the foliage and fruit of apple. 
Of the three species the grain aphis rarely does any particularly serious 
injury, whereas the other two species frequently become enemies of the 
first magnitude. These plant lice have come to us from Europe and they 
have been present and reported as injurious ever since the latter part 
of the first half of the nineteenth century. At the present time, they are 
widely distributed throughout North America and occur wherever the apple 
is grown. In order to present the subject matter as logically as possible 
I shall treat each of the species separately. 


The Grain Aphis 


(A phis avenae Fabr.) 


This aphis uses the apple only as one of its host plants, chiefly for the 
deposition of its eggs and the developing of a few generations in the early 
spring. The overwintering eggs are found mingled with those of the other 
two species, though more generally distributed on the larger branches and 
even the trunks of the smaller trees. The eggs appear as small, oval-shaped, 
black objects. 


The eggs of this species hatch earlier than those of the other two, 
at Ithaca at least eight or ten days earlier (Apr. 13, 1915). At this time the 
buds do not show green and the lice wander about a few days endeavouring 
to penetrate into the tips of the swelling buds. The length of time during 
which the eggs hatch was not determined. The stem mothers mature 
during the last days of April and the first week of May, at the time the blos- 
som buds show pink. They are easily distinguished from the other two spe- 
cies. The grain aphis is bright green with three narrow longitudinal bands 
of darker green on the abdomen. This character will readily separate this 
species from the other two most liable to be confused with it. 
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Plant lice on opening apple buds; just right Plant lice on opening apple buds; almost too 
to spray. (Original). late to spray. (Original). 


Eggs of plant lice (Original) 
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Apple leaves curled by A phis sorbi (Original) 
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Unfortunately no very extensive rearing experiments were carried 
on with this species. The stem mothers continued to produce young till 
the first of June, the maximum number produced by a single individual 
being 75. Many of the second generation acquire wings and have been 
frequently seen flying, apparently to their summer food plants. The first 
of this generation reached maturity on May 11. The second generation 
continued to produce young on apple till the middle of June and so far as 
I could determine all of them became winged and departed to their summer 
food plants. In my work many of the second generation and all of the third 
generation left the apple. Few are rarely seen after the first or second 
week in June. 


The summer life-history of this species is fairly well known. Generation 
after generation of winged and wingless females is produced on the various 
grains and grasses throughout the summer and winged females return in 
the fall, in September and October, to the apple. Here true oviparous 
females are produced and winged males arrive to mate with them. The 
eggs are then deposited for the next year’s generations. 


The injury produced by this species to the apple appears to have been 
particularly negligible during the past two years. Whether it ever has 
done any considerable damage seems to me very doubtful, the injury 
undoubtedly being due to the other two species. When abundant it may 
almost completely cover every bud, as many as 70 to 80 being present on 
each bud. However the leaves open rapidly and they do not seem to cause 
any curling or distortion. In general it may be said that this species may 
be considered as not a serious pest. 


The Rosy Apple Aphis 


(Aphis sorbi Kalt.) 


The rosy apple aphis has been a serious pest in American orchards for 
many years but it has been so confused with the other two species 
that even yet it is difficult to be certain as to which species a writer 
is referring. Furthermore it passes under several common names as rosy 
aphis, purple aphis, brown aphis, and others. Although described by Fitch 
in 1854 no definite account of its life-history appeared in American liter- 
ature till that of Sanderson in 1901 and 1902. At the present time we know 
that this plant louse is widely distributed in the United States and Canada 
and probably occurs wherever the apple is grown commercially. 
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Like its related species, the grain aphis, this plant louse uses the apple 
only as one of its host plants. During the winter its eggs may be found, | 
particularly on the fruit spurs and small twigs where they are tucked 
away in every crack and crevice or under overlapping bud scales. The eggs 
of the species cannot be separated from those of either the grain or green 
aphis. They hatch, however, about ten days later than those of the grain 
aphis and at the same time as those of the green aphis—at Ithaca about 
April 22 to May 3rd., that is over a period of 10 to 12 days. 


The young of the rosy aphis usually are found hatching as the buds 
are distinctly showing green. They seem to prefer the opening flower buds 
and especially congregate on these. The stem mothers grow very rapidly 
and mature as the apple blossoms are opening. They are then usually 
congregated, when abundant, on the flower stalks, the leaves surrounding 
the flowers and even on the flowers themselves. The stem mothers as well 
as all the succeeding generations of this species are easily recognized. 
They are larger, almost globular in shape, of a somewhat reddish to purplish 
color and always covered by a whitish pulverulence. They begin producing 
young in great numbers and continue producing till the latter part of June. 
Their reproductive capacity is enormous, varying from 130 to 244 for a 
single individual over a period of about 33 days. 


Many of the young from the stem mothers acquire wings and this serves 
to spread the second generation quite widely. They usually, however, 
remain on the lower parts of the trees, though when abundant they may be 
found on the highest branches. 


The second generation becomes mature and begins producing young 
the last few days of May and early June. They continue producing young 
throughout June but their reproductive capacity is not so great as that of 
the stem mothers, varying from 70 to 162 per individual. A large number 
of this generation acquire wings and many, no doubt, migrate to their 
summer food plant though I have not been able to definitely determine 
this point except under cage conditions. 


The young of the second generation, that is the third generation, 
reach maturity about the 10th to 15th of June‘and produce young till nearly 
the middle of July or in some cases even later. The reproductive capacity 
of this generation exceeds that of the second, averaging nearly 130 per indi- 
vidual. All of the descendants of the third generation, that is the fourth, 
acquire wings and migrate to the summer food plant, the narrow-leaved 
plantain (Plantago lanceolata). In our work this past season we thus 
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found four full generations to develop on the apple. In the fall return 
migrants appear and deposit egg-laying females on the apple and so the 
annual cycle is completed. 


The work of this species on the apple is very characteristic and should 
easily be distinguished from that of Aphis pomi. As previously pointed out 
they congregate around the flower buds, around the developing fruits and 
on the under side of the foliage. Rarely are they found present on the 
succulent shoots, and when they are present are found on the under side of 
the leaves, curling them. This species causes practically all the severe 
curling of the foliage. A single rosy aphis on the under side of a leaf will 
frequently cause the leaf to become tightly curled and only a few are required 
to cause all the leaves on a fruit spur to become severely curled and dis- 
torted. Later they congregate in immense numbers on the developing 
fruits, particularly about the calyx and stem ends, causing them to become 
elongate, gnarled, and distorted. Frequently such work results in all 
the apples of a single cluster remaining on the tree, never fully developing 
and giving us what the fruit growers designate as ‘‘cluster apples.’’ Some- 
times these ‘cluster apples’? may drop off in June, but many remain till 
picking time. When this louse becomes abundant, as it frequently does in 
June, owing to its enormous reproductive capacity, every leaf and fruit 
cluster on the trees may be infested and the result is the entire loss of the 
crop and the weakening of the trees. This is especially true if the ordinary 
natural enemies of plant lice fail to appear at the proper time, due as it seems 
to me, to cold or inclement weather conditions which do not seem to affect 
the rosy aphis. 


The Green Apple Aphis 
(A phis pomi De G.) 


The green apple aphis or apple leaf aphis is generally considered a 
recent introduction from Europe (1897). In my work I have shown that 
this species has been present in American orchards ever since the middle 
of the nineteenth century. This species remains on the apple throughout 
the season and has no alternate food plant. It is quite restricted in its 
tastes, being found on apple, pear, mountain ash, and quince. It is only 
on apple, however, that it does serious injury. Like the two species already 
discussed, it has been sadly confused in all our entomological literature. 
Not until 1897 was it definitely identified and Smith (1900) published 
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the first American account of its life economy. Since then several shorter 
articles have appeared from time to time but generally these have been 
only re-statements of the work of others. 


This species always passes the winter as tiny, black, oval eggs scattered 
indiscriminately over the tender succulent twigs and branches, around 
fruit spurs and leaf buds, rarely on the larger branches. The eggs hatch 
in early spring just as the flower buds are showing green (that is about 
April 21 at Ithaca, N.Y. in 1915). The eggs continued to hatch till May 
2nd though the greater majority hatched during the first four or five days. 
Of course, hundreds and thousands of the eggs fail to hatch owing to 
various not well known causes. This is fortunate for should all the eggs 
laid in any one fall hatch the following spring the infestation would be 
almost beyond our conceiving. 


The stem mothers, as the young hatched from the eggs are called, 
attack the opening leaves and soon conceal themselves in the hairs deep 
down in the unfolding bud. They reach maturity in about fourteen to twen- 
ty days, that is between May 11 and 14th (at Ithaca, N.Y.). At this time 
the apple trees are just beginning to come into full bloom and give ideal con- 
ditions for the young from the stem mothers to cluster on the opening flowers. 
The stem mothers reproduce very actively, commencing within twenty- 
four hours of their last molt, and continue to produce over a period of 30 
days or more, that is till about the middle of June. Each stem mother gives 
birth on an average to about 59 young. Many, however, produce more, 
but in my experiments this was the average for five individuals under 
fairly normal conditions. 


The second generation reaches maturity in 12 to 14 days, and the great- 
er majority are winged viviparous females. These fly readily from tree to 
tree and orchard to orchard and soon spread the species very rapidly. The 
reproductive capacity of winged females is much lower than that of the 
stem mothers and the period of reproduction is shorter. From now on 
throughout the summer generation succeeds generation of winged or wing- 
less females with great rapidity and if natural enemies are not abundant 
and no artificial control measures have been used by the fruit growers 
severe injury and loss of the crop is bound to follow. 


The habits of the species are in rather marked contrast to those of the 
rosy aphis. They congregate most commonly on the tips of the tender shoots, 
on the under surface of the leaves, and when abundant, like the rosy aphis, 
they attack the developing fruit. Crowding on the rapidly growing shoots 
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Aphis pomi congregated on young succulent twig (Original) 
I I 


REPORT OF THE SOCIETY 33 


they soon kill them or prevent further growth. They do not produce any 
serious curling of the leaves, and when serious curling is seen it is pretty 
certain to be caused by the rosy aphis. Neither do they do so much damage 
to the setting fruit though here the amount of injury depends altogether 
on the extent of infestation. Their work on the fruit is identical to that pro- 
duced by the rosy aphis. However, as this species remains on the apple 
throughout the season its injurious effects are not confined to the early 
summer months but it may by its continued work retard growth, prevent 
the full development of the fruit, and injuriously affect the setting of fruit- 
buds for the next year’s crop. 


In the fall, early in October or late in September, appear small wing- 
less females and true wingless males. This is the egg-producing generation. 
All summer long generation followed generation without the intervention 
of males, but now in order to tide the species over the winter eggs must be 
developed. Each female, if it succeeds in mating with a male, lays from 
two to six fertile eggs. As the males are generally very few in number 
thousands of infertile eggs are laid and these shrivel up without ever hatch- 
ing. 


Before proceeding to a discussion of control measures, I wish to point 
out the conditions which give us such severe aphis infestations in June, 
just at the time when the apple is setting its fruit and requires all the 
nourishment it can secure. 


Towards the end of June, at Ithaca, N.Y., the stem mothers both of 
the rosy and green aphis have ceased reproducing. The second generations 
of both species have probably just reached their maximum productive 
capacity about the middle of the month, while the third generations have 
well begun and will reach their maximum during the last week of June, 
and the fourth generation of the green aphis (A phis pom) has also begun 
reproducing. Such rapid reproduction by these two species during June 
soon produces the severe infestations which are so common during the 
latter part of June and early July. When these species are abundant I 
have seen trees so heavily infested in the early days of July that not a pin 
could be stuck into the tree anywhere without piercing several plant lice. 
In such infestation the loss amounted to several thousand dollars worth 
of fruit in a comparatively small orchard. 
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Control Measures. 


Plant lice are capable of doing very serious damage because of their 
great numbers and their remarkable ability of very rapid reproduction. 
Although comparatively few stem mothers may hatch in the spring, yet, 
if conditions are favourable, the increase may be so rapid that severe injury 
may be done before it is observed. Then the lice may be so protected by 
the curled leaves that it is difficult to reach them by any spray, even though 
applied with great care and under very high pressure. From a close examin- 
ation of the life cycle of these plant lice several vulnerable points of attack 
may be noted. These are:—(1) the destruction of the over-wintering 
eggs; (2) the destruction of the stem mothers when they are clustered on 
the opening buds; (3) the destruction of the lice before the leaves are badly 
curled, (in late May and early June); (4) the killing of the last generations 
in September to prevent the deposition of eggs. 


Although many attempts have been made to reduce aphis infestations 
by the destruction of the over-wintering eggs practically all have ended 
in complete failure. Under normal conditions scarcely more than a small 
per cent of the eggs ever hatch, yet these, in a few generations, leave such 
hordes of offspring that in some years very serious damage is done. It 
seems useless to enter into a critical examination of the experiments so far 
undertaken, suffice it to say that no satisfactory spray mixture has been de- 
vised which will destroy the eggs though applied with extreme care. Another 
factor seriously limiting the usefulness of such a spray, even though capable 
of destroying the eggs without injuring dormant trees, is the difficulty of 
completely covering@all the twigs and branches bearing the eggs, especially 
as so many of the eggs lie hidden away in every conceivable crack or crevice 
in the bark. It would thus seem that so far as our present knowledge 
goes we may hope to secure better control by attempting to spray when 
the lice are more vulnerable. 


The next point of attack would be when the young, tender lice are clus- 
tered on the opening buds. It is possible at that time to destroy all the stem 
mothers and thus prevent further danger. If we could apply a spray 
when we know all the eggs have hatched and at the same time none of the 
leaf or fruit buds are so far opened as to offer protection from the spray, we 
might hope for complete success. From our life-history studies it is well 
established that the hatching of the eggs extends over a considerable period — 
of time, at least twelve or more days. As these eggs begin hatching just 
as the buds are showing green at the tips and continue till the blossom 
buds show pink it would seem to be impossible to do this by one spray. 


+ 
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For at the time the last eggs are hatching the lice which have emerged 
earlier are nearly full grown and well concealed among the protecting hairs 
within the opening leaf and flower buds. However, can a spray be so 
applied as to destroy 90% to 95% of the stem mothers and is this sufficient 
to effectually prevent any serious damage? To this question a positive 
answer cannot be given at present, aan data can be presented showing 
that it may prove feasible. 


From our studies we have shown that practically all the eggs hatch 
within the first four or five days after hatching begins. During this time 
the buds have not opened to any considerable extent, the first leaves to 
appear being about the size of a dime and offering no considerable place 
for the concealment and protection of the lice. Can, therefore, the dormant 
spray be delayed to this time with safety and at the same time a material 
be added which will destroy the lice? This I think can be done with safety 
and our data seem to show that the lice can be controlled by such a spray. 
However, if a dormant spray is not required the application of the contact 
insecticide can be delayed a day or two provided the work can be accom- 
plished before the buds have opened too much. 


Experiments. 


Through the kindness of the Department of Pomology permission 
was obtained to study the results of a dormant spray applied at the time 
the lice were congregated on the opening buds. The orchard is an old one 
consisting of tall, straggling trees of many varieties, some of which are very 
susceptible to aphis injury. The spray was applied by an old machine 
giving only about 100 pounds pressure. As a very high wind was blowing 
all the trees were sprayed on one side only, so I had an excellent opportunity 
to determine the exact effect of the spray. The trees were all badly infested, 
the grain aphis (A phis avenae, Fabr.) being especially abundant. From a 
count of forty buds taken at random the number of lice per bud varied 
from 5 to 65 with an average of over 13. This was on April 22, 1915, the 
day on which the spray was applied. The sprays applied consisted of 
lime-sulphur (1 to 8) and ‘‘Black Leaf 40” tobacco extract 34 pt., 1 pt. 
and 1}4 pts. to 100 gallons of the spray mixture. 


On April 30 a close examination was made of the sprayed trees. The 
side of the trees which had been sprayed showed rather effective control 
though all the lice were not killed. The following counts of lice on buds 
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from sprayed and unsprayed sides of the trees will give some idea of the con- 
trol secured: 


Fall Pippin Maiden Blush 
Buds 
Sprayed Unsprayed Sprayed Unsprayed 

1 2 6 2 3 

2 1 5 1 5 

3 0 3 0 3 

4 0 5 2 2 

5 0 2 0 1 

6 0 0 0 2 

7 0 0 0 0 

8 0 2 0 1 

9 0 0 0 0 

10 0 0 1 6 
11 0 0 2 0 
ib 1 2 3 1 
13 0 3 1 1 
14 0 0 0 1 
15 0 0 0 1 

Average 0.26 1.86 0.8 2.46 


Although the greater number of the lice were killed, particularly on 
the sprayed side of the trees, yet enough were left to severely infest the 
LES: E 


REPORT OF THE SOCIETY 


King apples injured by plant lice—(Original) 
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On June 1 these trees were examined again and counts were made of 
infested buds from large branches chosen from the sprayed and unsprayed 
sides of the trees. The following table shows the results: 


Aphis pomi and A phis sorbt. 


Leeward Side Windward Side 


Variety % % 
Buds |Buds not]! Buds /Buds not} Leeward | Windward 
Infested | Infested | Infested | Infested! Infested Infested 


Fall Pippin 102 255 30 467 28.5% 6.4% 
Tompkins 

King 65 91 52 178 41.7% 15.2%, 
Fall Pippin 71 197 14 236 21.595 5.6% 


It will be seen from this table that a very marked difference in the 
amount of control is shown. The winged forms have not yet appeared in 
large numbers so that they have not spread widely. Later the lice became 
widespread and occurred in large numbers but were not so abundant as to 
do any very considerable damage. 


On June 17 another examination was made but the plant lice were so 
widely scattered that it seemed useless to make counts. At this time 
the Maiden Blush, Fall Pippin and Tompkins King were rather severely 
infested, whereas Baldwins, Westfield and Rhode Island Greening had only 
a scattering infestation. Even at this time there was a marked difference 
between the windward and leeward sides of the trees, the windward side 
(sprayed) showing a much lighter infestation. 


Further experiments in the control of the apple plant lice were under- 
taken with the co-operation of Mr. Crossman at Wolcott, N.Y. In these 
experiments no checks were left but a neighboring orchard a few rods 
distant was used. In this work the following sprays were applied just as 
the lice were clustering on the opening buds (Apl. 21, 1915): 
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(1) Lime sulphur (1-8, and 1% pts. ‘‘Black Leaf 40” in 100 gallons 
of the spray mixture). 


(2) Whale-oil soap 15 lbs., carbolic acid (commercial) 1 lb., and water 
100 gals. 


Only 100 gallons of the first spray mixture were used on 20 trees, of 
which 13 were thoroughly treated from both sides. An examination on May 
19 showed practically complete control, only a few lice here and there being 
found. The lice were so few and widely scattered that it did not seem feas- 
ible to make counts. 


The second spray was used throughout the rest of the orchard. It 
did not prove so effective though the number of lice were so few that no 
damage was done to the fruit or foliage to warrant a second spraying. 


In order to determine whether a second spray applied at the time 
the blossoms showed pink would aid in aphis control, Mr. Crossman applied 
a spray of commercial lime-sulphur (1-40) and ‘‘Black Leaf 40,” 34 pt. 
in 100 gals. of the spray mixture. He used a single tank of 100 gallons 
on a comparatively few trees and made a very thorough application. Al- 
though a close examination was made on May 19, 1915, no better results 
were apparent from the two treatments than from the single one applied as 
the buds were showing green. Later examinations confirmed this con- 
clusion. 


From these sprayings made under commercial conditions, Mr. Cross- 
man is of the opinion that the lime-sulphur (1-8) with the addition of ‘‘ Black 
Leaf 40,’ 1 pint to 100 gallons of spray mixture, gave the best results when 
applied as the buds were showing green. The whale oil soap combined with 
the crude carbolic acid also gave excellent results but was not on the whole 
so efficient though slightly less expensive. 


In order to determine whether the addition of carbolic acid is an active 
agent in the destruction of plant lice several experiments were performed. 
The following two experiments seem. quite conclusive so far as I can deter- 
mine :— 


ChitiCarbouc acid: (C.piy.. Pare eos eens fee crear V4 08. 
RIVETS ES Syst UA wir is ashs cope (eicenn ts Be cahayestelee yal ce 0s He Re ene Meee aera 1 gal 


This was applied carefully to two badly infested seedling trees on 
July 7, 1914. On the 8th no effect on the lice could be observed except 
that they were actively migrating. The tender terminal branch was prac- 
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tically dead. Later the branch died back nearly 18 inches though the lice 
remained uninjured. 


CAS Parbakemactn  leie leet ON citaadi tise Bea do ee eel: YQ oz. 
PEinaeecen initia sCP-AO ee otk orc OLE Sy, GANS Bk acne. 1 gal. 


The addition of carbolic acid to the lime sulphur produced a fine 
yellowish precipitate but no other change was noted. This mixture was 
applied to several badly infested trees and the results obtained were exactly 
identical with those from pure water and carbolic acid. 


Although C.P. carbolic acid was used it seems to me that its insectici- 
dal value would be as high as the commercial product. From several 
experiments along this line I am led to conclude that the addition of carbolic 
acid to a soap solution does not seem to increase its insecticidal value. 
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FIRE BLIGHT 


Prof. F. Létourneau, Oka Agricultural Institute 


Fire blight is the worst disease attacking fruit trees in the Province 
of Ontario. In the Niagara district it causes an annual loss amounting 
to several thousand dollars. It exists also in the Province of Quebec. In 
our orchards at La Trappe it has killed some pear trees. It is on this 
account I have chosen Fire Blight as the subject of this paper. 


What Fire Blight Is; Its Causes. 


Fire Blight, also called Twig Blight, Pear Blight, and Blight Canker, 
is a bacterial disease, attacking and killing different kinds of fruit trees. 
It is caused by a micro-organism called Bacillus amylovorus. This micro- 
organism finds a ready nourishment in the plant tissue of our most common 
fruit trees. Plants or animals cannot always resist the attacks of para- 
sites or outside organisms. They struggle for a while and sometimes recover, 
but, frequently, if man does not protect them, they soon die. In the case 
of Fire Blight, the leaves suddenly turn brown as if scorched by fire, thus 
explaining the name of the disease. 


Origin and Distribution. 


Fire Blight is peculiar to North America, where it has been known 
foracentury. Today we find it not only all over the United States but also 
in Ontario, Quebec and British Columbia. 


Fruit Trees Susceptible.to Attack by Fire Blight. 


The disease does more harm to pear trees than any other fruit trees. 
It is for this reason that most authors call it Pear Blight. It appears that 
certain varieties have more resistance than others. In particular, the 
Kieffer and Seckel seem to be more immune than Flemish-Beauty, Duchess, 
Bartlett and Clap’s Favourite. However, Fire Blight attacks not 
only pear trees, but also apple trees, especially during the early stage of 
its existence. In British Columbia it is said that Spitzenberg is the apple 
tree that suffers the most. McIntosh Red, in the same province, seems to 
be very resistant. 


Besides pear and apple trees, Fire Blight attacks quince and even 
plum trees, hawthorn, and mountain ash. 
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Conditions Favoring the Development of Fire Blight. 


This disease develops specially under hot and moist conditions, and its 
development is more rapid in the tender parts of a tree, such as the blossoms, 
‘twigs, suckers, etc. For rapid multiplication this bacterial organismn 
needs a certain amount of humidity, and finds, therefore, a good medium 
for such rapid development in young shoots and _ twigs of a tree where sap 
is abundant. This is the cause of the noticeable spreading in these parts. 
The disease is also more plentiful in orchards where rich and well cultivated 
soil enables the trees to make a rapid and vigorous growth. On the contrary 
cold and dry conditions stop the spreading of Fire Blight, as does a lack of 
sufficient moisture in the soil. 


General Appearance of Fire Blight. 


The general appearance of Fire Blight may be discussed under four 
heads: 

A—Body Blight, or the disease of the trunk and limbs. 

B—Twig Blight. 

C—Blossom Blight. 

D—Fruit Blight. 


Body Blight. 

When a tree becomes diseased with Body Blight, the affected bark 
turns a dark blue color, starts to swell, and from these swellings there 
exude numerous drops of a brownish, sticky liquid which run down the side 
of the tree in small rusty streams. Often the bark becomes badly blistered. 
The epidermis dries up and falls off, due to the death of the tissues. If such 
a bark is pressed with the fingers it feels soft and spongy. When a diseased 
area is cut into, the first thing noticed is the abundance of moisture in the 
fleshy bark and cambium. A deeper cutting shows the diseased cambium 
to be streaked with red. 


Twig, Blight. 

This form of the disease may occur in foliage twigs, blossom twigs 
and suckers. In the majority of cases it develops from the blighted blossoms, 
but after this it is directly due to inoculation by sucking insects, which 
have previously been feeding on diseased twigs or suckers and have carried 
some of the bacteria on their mouth parts and introduced them into the heal- 
thy shoots. The appearance of the foliage in this stage of the disease has 
given Pear Blight the common name of Fire Blight. When the germs are 
introduced into the tender tip of a twig, they at once become active, and 
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after a very short time the delicate shoot begins to have a water-soaked 
appearance and becomes filled with a thick whitish fluid. Gradually the 
twigs turn brown and small beads of exudate appear which are white at 
first, but soon turn to a dark amber. The disease then enters the leaves 
causing them to turn brown and dry. They do not fall to the ground, 
but remain on the tree long into the winter. When the disease spreads 
downward into the more matured wood below, the bark wrinkles, and turns 
brown and finally black. The cambium is saturated with moisture and 
streaked with red. When the weather is warm and the tree is growing 
fast the disease spreads very rapidly. 


Blossom Blight. 


The bacteria gain their easiest access to the plant through the blossoms. 
The first indication of blossom blight is detected about two weeks after 
the blossoming season. The flower clusters are seen to turn gradually 
brown and shrivel up. The small immature fruit begins to take on a water- 
soaked appearance and seems to be filled with whitish juice formed by the 
bacteria. Gradually it commences to blacken and the disease can be seen 
working its way down the slender peduncle from which numerous beads of 
exudate emerge. Sometimes, chiefly on apple trees, the disease only enters 
the fruit spur and then dies off. But if it is the right variety of pear tree, 
and growing conditions are good, it often enters the branches. Blossom 
Blight is probably the most dangerous form of the disease. 


Fruit Blight. 


This form is not so important. Immature fruits are more generally 
attacked than mature ones. The disease may either enter the fruit by 
the peduncle from a diseased twig or by way of punctures through the 
skin. The flesh becomes spongy and shows large amounts of brownish 
exudate. The skin becomes deeply wrinkled and the fruit does not fall off. 


Life Cycle of Fire Blight. 


The disease passes the winter in the form of bacteria which lie along 
the advancing margin of the diseased portions, in the fleshy bark and cam- 
bium. This is known as “Hold Over Blight.’’ In the spring, with the rising 
of the sap, the organisms become active, and produce a large amount of 
sticky liquid, which exudes in drops through the bark. This exudate, 
white and thin at first, becomes, after having been exposed to the air, a 
light brown or amber color, quite rubbery and almost hard in texture. This 
exudate usually appears shortly before the blossoms open, and attracts 
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many insects, which, when feeding on it, become smeared on their legs and 
mouth parts. They then visit the opening blossoms and deposit bacteria 
which multiply in the nectaries and then pass down into the stalk of the 
flower, and thence into the twigs, and branches. The sucking insects may 
also introduce the bacteria into succulent parts, such as twigs and suckers. 
This process of re-inoculation goes on through the whole season, leaving, 
when the wood becomes dormant, many cases of ‘‘Hold Over Blight.’’ 


Means of Control. 


The germs of the disease, as we have already said, hibernate along 
the outer margin of the diseased tissue, between the living and dead wood. 
They are massed at these points and await the rising of sap in the spring 
to continue their development. It is up to us to destroy these germs before 
the awakening of spring. Therefore, in winter, or early in spring, it is ad- 
visable to examine the trunk and larger limbs of fruit trees to see if there 
are any cankers which must be immediately cut out. In doing so, great care 
should be taken to cut out not only the affected area of each canker but also 
a portion of the surrounding healthy tissue of the bark so as to be certain 
of destroying all bacterial germs. Then one ought to apply to the wound 
some white lead paint, and burn all that has been cut off. 


In the early part of summer when Pear Blight is more apparent in the 
orchard, being detected by the sticky liquid exuding from the bark, a 
new inspection is necessary in order to destroy any affected area that has 
been overlooked during the winter visit. 


In summer, two weeks after the blooming time, a third inspection 
is necessary in order to cut out all flowers attacked and also to destroy any 
affected new shoots or suckers that may appear, taking special pains to al- 
ways cut 12 inches below the apparently affected area. 


Also, a good preventive is to take out all suckers before they have had 
any chance of being attacked. A good way to control the dissemination 
of the disease is to be merciless towards aphids. It is not desirable to do 
the regular pruning while cutting out blighted wood. Germs would most 
probably be carried to sound parts of the tree. 


It is necessary that after each cutting of any diseased portions the 
tools used be disinfected by bichloride of mercury or corrosive sublimate, 
1 part in 500 parts of water. The wounds must also be disinfected. 


As pear trees are favorite hosts for Fire Blight, Quebec will not have 
to suffer so much from Pear Blight as Ontario, since we have comparatively 
few pear trees. The apple tree is more lightly attacked. 
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REPORT OF THE DELEGATE TO THE MEETING OF THE 
ONTARIO ENTOMOLOGICAL SOCIETY HELD AT OTTAWA 


By Rev. Father Leopold, La Trappe, Que. 


For the second time, in company with our friend Mr. J. C. Chapais, 
it was my pleasure and benefit to take part in the Annual Meeting of the 
Entomological Society of Ontario as your delegate. 


The Society convened at Ottawa, on the 4th and 5th of November in 
the large laboratory of the Entomological Branch of the Department of 
Agriculture. 


Dr. C. Gordon Hewitt, Dominion Entomologist, presided until one of 
the members of our Quebec Society, Mr. A. F. Winn, of Westmount, was 
appointed to take the presidential chair. 


The papers presented at the meeting were of great interest, for they 
were in most cases followed by valuable discussions. The whole range 
of agriculture was brought before the meeting, general farming, horti- 
culture and fruit-growing, as well as forestry, for insects, both beneficial 
and noxious, in all these different phases of agriculture, were mostly spoken 
of in some way or other during the two days of the convention. 


I do not intend to report even hurriedly all of the valuable papers, 
as you will find them in the annual report of the Society, of which most of 
us are members. But I will dwell chiefly, in these short remarks, upon 
the work done by the Dominion Entomological Branch, and also upon a 
few insects that interest the fruit-growers especially. 


We all know the important place the Brown Tail and Gypsy Moth 
have taken in the States and in Nova Scotia and New Brunswick. For 
some years parasites of both these insects were reared and disseminated 
over infested areas in the States, and now the Entomological Branch has un- 
dertaken valuable work along the same lines, with the co-operation of Dr. 
L. O. Howard, Chief of the United States Bureau of Entomology. Through 
his courtesy the rearing of parasites has been carried on for the past four 
seasons in the Brown Tail Moth Laboratory at Melrose Highlands, Massa- 
chusetts. 


Mr. Leonard McLean, field officer in the Entomological Laboratory 
at Fredericton, N.B., in a paper he presented gave us an idea of the work 
accomplished at Melrose in raising the parasites. As the Brown Tail 
Moth in Canada is happily not yet widely spread it was necessary to choose 
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parasites which were parasitic not only on the Brown Tail Moth but on 
native insects as well, otherwise there would be little chance of the para- 
sites becoming firmly established. So two species, A panteles lacteicolor 
Vier., and Compsilura concinnata Meig. and one predaceous beetle, Col- 
osoma sycophanta L., were chosen for the purpose. 


A panteles lacteicolor is a small hymenopterous parasite measuring only 
2.5mm. in length. This insect has two or three generations a year, for after 
emerging from the Brown Tail Caterpillars it may attack either the Gypsy 
Moth, Datana, or Hyphaniria caterpillars, the second or third generation 
carrying them through until the Brown-tails have hatched in the fall. 
The parasites are in the cocoon stage when they are picked and forwarded 
to Canada for colonization. 


Compsilura concinnata is a Tachinid Fly, resembling somewhat the 
common house-fly, though smaller and never found in the house. Like the 
preceding parasite, it has two or three generations a year, and has a record 
of some fifty different species of insects as hosts to feed upon. 


Calosoma sycophanta is a brilliantly coloured, green beetle measuring 
a little over an inch in length. Predacaous in its habits, it feeds upon many 
species of caterpillars. Shipped in colonies of males and females, 100 to the 
colony, 3,400 adult beetles thus far have been forwarded to Canada. 


In another address given by Mr. Tothill, field officer at the Dominion 
Entomological Branch, Fredericton, N.B. we learnt some of the important 
points relating to the spread of the insects for which the Government is 
importing these parasites. 


Introduced near Boston, Mass., the Brown Tail Moth and the Gypsy 
Moth have spread in all directions but more rapidly in the direction of the 
prevailing winds, that is towards Canada. The Brown Tail has reached 
Canada already and is established in Nova Scotia and New Brunswick. 
Now we are assured that the Brown Tail will also reach the Province of’ 
Quebec with favorable winds at the time of the flight of the Moths. The 
Gypsy Moth has not yet reached Canada, but we may soon expect it across 
the international boundary. Therefore Calosoma sycophanta has been 
distributed in Quebec Province in the following places: Ste. Rose, Revoirs 
Corners, East Hereford, Sherbrooke, Dixville,Coaticook, Beaver Meadow, 
North Troy, Mansonville and Stanstead, while the A panteles lacteicolor 
was released (2000 at each place) at Dixville, Coaticook, Beaver Meadow 
and Way’s Mills. 


Among the many interesting addresses and papers of special interest 
to the fruit-growers, I may mention those dealing with the Fruit Tree 
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Leaf Rollers and the Green Apple Bug on apples and pears, the first by 
Prof. Caesar of Guelph, and the other by Prof. Brittain of Nova Scotia. 


There are two moderately common leaf rollers that attack fruit trees, 
especially apple and pear trees in Ontario. The first is known as the Oblique- 
banded Leaf Roller and the other the Fruit Tree Leaf Roller. These insects 
have not been very noxious as a general rule in the past decade, with the 
exception of the last three years. They seem to attack a single orchard in 
a place rather than the whole area devoted to fruit-growing; and at other 
times will attack only a certain portion of an orchard, leaving the rest in 
a healthy condition. 


The adult of the Leaf Roller is a small moth, about half an inch long 
when the wings are closed, but with a wing expanse of nearly an inch. The 
upper wings are a rusty brown with several silvery-white markings; the hind 
wings are a light ashy brown without any markings. The larva when full 
grown is a slender caterpillar nearly an inch long, and of a pale, yellowish 
green color, with a black head. They are usually to be found in a rolled 
up leaf. When disturbed, they quickly wriggle out of the leaf, and drop 
down on a silken thread. When danger is past, they crawl up this thread 
to the tree again. 


The larvae of the Fruit Tree Leaf Roller attack the leaves, the fruit 
buds or blossoms and also the fruit. The attack on the leaves begins about 
the time the buds begin to open. At this date the little larvae have just 
hatched out of the egg. They at once work their way in among unfolding 
leaflets, fasten them together with a few silken threads and feed upon the 
inner tissues in this sheltered position, where it is clear one cannot reach 
them with any contact poison. The fruit buds are often bored into and des- 
troyed, but apparently the chief injury is done here to the fruit. Once 
fruit begins to form, the caterpillars prefer it to anything else and they 
eat holes in it. These holes frequently extend to the core but often do not 
go so deeply. The worst injured apples drop; the rest remain on the tree 
and are deformed and no better than culls. 


Arsenates will not be sufficient to control this pest, as not more than 
50% of the larvae are thus destroyed. This application is made with 4 lbs. 
in 40 gallons of water or Lime Sulphur Solution, applied just before the blos- 
soms open and a second just after the petals fall. Be thorough and cover 
every leaf if possible. 


But the best remedy is scalecide, which is a miscible oil spray made 
by the B. C. Pratt Co., 50 Church St., New York City. It costs about 
$30.00 a barrel, and should be diluted at the rate of about 1 gallon of scale- 
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cide to 15 gallons of water, thus making 16 barrels of spray mixture with one 
barrel. When diluted, the mixture looks like milk and is easy and pleasant 
to use. 


Apply the liquid just before the leaf-buds burst, so that the egg-masses 
may be hit. Great care must be taken to see that every egg-mass is thor- 
oughly wet. This will destroy the eggs or prevent the larvae from hatching. 
The eggs are laid on the twigs and on the branches; so keep this in mind 
when spraying. 

The Green Apple Bug, Lygus invitus, also known under the name 
of the False Tarnished Plant Bug, is a pest of apples and pears, and 
was the subject of Prof. W. H. Brittain’s paper. The excellent illustrations 
gave the members present a splendid opportunity of becoming familiar with 
the bug and its injuries to the apple and the pear. 


The insects cause the injury in the wingless stage, when they resemble 
long legged aphids and are very active. From observations made, the insect 
comes out over a considerable period, but by: the time the blossoms fall, 
the greater number of them will have emerged. Damage usually begins 
by the piercing of the young and tender leaves. An apple leaf severely 
attacked appears as if covered with tiny little pricks. The chief injury 
made by the bugs, however, results from their stinging the small fruits 
of the apple and the pear. On the apple these punctures become in time 
small warts or protuberances upon the surface of the fruit, which later 
turn brown at the heart and eventually drop off. Larger apples are malfor- 
med and frequently present a curiously scarred and twisted appearance. 


Control:—From a study of the life history and habits of the insect, 
the following spray will be found of use: Black Leaf 40, 34 of a pint to 100 
gallons of water, applied at the period of maximum emergence, which 
will be about the time blossom petals fall. But it must be remembered 
that the bugs have a great ability to hide. Consequently great care must 
be exercised to cover each one with the spray. Prof. Brittain hopes to be 
able to give more complete information about this insect next year. 


At the evening session Dr. H. T. Fernald gave a most interesting 
address in the assembly hall at the Normal School. 
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THE CHRYSOPA OR GOLDEN-EYED FLY 


J.C. Chapais, St. Denis-en-bas, Que. 


The Quebec Society for the Protection of Plants has within its sphere 
of action two missions to fulfil; first that of studying carefully the insects, 
fungi, weeds, and the diseases against which valuable plants need protec- 
tion, and second, that of studying the insects and the remedies which are 
helpful to man in his work for the protection of plants. 


Today, I wish to speak to the members of the Society about a useful 
insect which is the relentless enemy of a whole class of insects injurious 
to a multitude of useful plants. The insect belongs to the Order Neu- 
roptera, the Family Hemerobiidae, and to the genus Chrysopa, of which a 
dozen species are known in the province of Quebec. Here is a very fine 
description of Chrysopa given in an issue of ‘‘La Nature,” a Scientific 
French review, April 4th, 1914, by Mr. René Merle: 


“The Golden-eyed Flies, what a pretty name for an insect, and how 
gracefully it is carried by the Chrysopae or Hemerobii, those small neurop- 
tera with a pale emerald green body, pellucid iridescent wings ribbed with 


Chrysopa, Golden-Eyes, or Lace-Wing—a eggs on end of stalks; b larva, called 
“aphis-lion’’; c adult chrysopa or lace-wing. 


green and, above all, eyes like living jewels, glowing with all the tints from 
burnished gold to emerald and from lapis to ruby. This living marvel is 
not only content with its beauty, but further is of service to mankind in 
giving us most efficacious aid.” 


According to Provancher (Faune Canadienne), the larvae of the 
Chrysopa live in the open air on plants, and feed on plant lice (Aphides) 
or Chermes larvae. The perfect insect lays its eggs on long slender pedicels 
which it attaches to the twigs and leaves of trees. 


The body of the Chrysopae, which are also named “‘Laced-winged 
Flies,” is soft and tender. All the species are green, of a more or less dark 
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hue. They often enter living rooms in the evening, and they have the faculty 
of emitting a very disagreeable smell which often is sufficient to betray 
their presence even before the eye has caught sight of them. The larvae, 
in undergoing their metamorphosis, spin a cocoon of closely woven silk 
hidden in the chinks of the bark. 


These insects are commonly found some years, in June and July, in 
meadows. Their flight is slow and toilsome. The larvae, as mentioned above, 
are carnivorous and feed on plant lice, on larvae of Chermes and Curculios. 
The perfect insect lives on nothing else than the juice of flowers and does 
not injure them in any appreciable manner. The egg hatches seven days 
after being laid and the larvae keeps alive for twelve days. As soon as it 
has left the egg, it begins to prey on plant lice often twice as large as itself. 
It may eat up thirty or forty of them in an hour. The larvae have a flat 
wrinkled, hairy body and their head is provided with very powerful mandi- 
bles. At the end of about twelve days, they use their spinneret, (contrary 
to the caterpillars which have it at their anterior end they have it on the last 
segment,) to spin an almost spherical cocoon, so constructed that the perfect 
insect may enlarge from an aperture closed by a sort of cap. The larva 
is so voracious that, at the period of its change to a chrysalis, it eats sixty 
plant lice in sixty minutes. Hence, the common name of “ Aphis-lion’”’ 
given to it. | 


It remains enclosed in the cocoon for sixteen days, at the end of which 
time it comes out a perfect insect which almost instantaneously becomes 
twice as large as the cocoon in which it was enclosed. Its stretched wings 
take on all the hues of the rainbow, its body assumes its green hue, and its 
eyes their golden color as it takes its flight, leaving the cocoon empty but 
saturated with the nasty smell which exhales, as said above, from this 
beastie. Seven days in the egg, twelve days as larva, sixteen days spent 
in the cocoon—this gives a period of five weeks, constituting the cycle 
of the existence of this insect before it becomes perfect. When one knows 
that each female lays forty eggs per night, he has a good idea of the pro- 
lificacy of this family of insects and understands how much it deserves 
our consideration when we bear in mind the efficacious help it gives us in 
the destruction of Aphides, Chermes and curculios. Let us pay it as much 
respect as it deserves for its usefulness. 
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GRASSHOPPERS AND THEIR CONTROL 


Arthur Gibson, Chief Assistant Entomologist, Department of 
Agriculture, Ottawa. 


Locusts, or as they are more commonly called grasshoppers, have long 
been known to destroy crops of various kinds. Fortunately the notorious 
Rocky Mountian Locust which in years gone by destroyed many thousands 
of dollars worth of growing crops in western Canada, has not since 1904 
caused any serious damage. A closely allied species, however, known as 
the Lesser Migratory Locust, which is a native kind, occurs all over Canada, 
and, during recent years, has in the eastern provinces caused much injury 
to growing crops. In certain districts of Quebec Province whole farms have 
been abandoned owing to the complete devastation caused by the locusts 
in previous seasons. Sandy areas that had been reclaimed had reverted to 
the original condition as the locusts had destroyed the grasses and vege- 
tation binding the sand and preventing its drifting. 


The locusts are true biting insects and feed actively throughout all 
their stages after hatching from the eggs. The latter are deposited freely 
in packets or pods, chiefly in old, neglected pasture lands, and along road- 
sides, etc., in spots where the soil is dry and largely free of vegetation. 
. The number of eggs in each pod varies with the species. Some pods con- 
tain only 10 eggs while others contain as many as 70. They are deposited 
in late summer ana in autumn, the young locusts not hatching until spring 
of the following year. 


Towards the end of May, 1915, young locusts began to appear in 
noticeable numbers in the provinces of Ontario and Quebec, but owing to 
dull, cool weather conditions did not become active until the first and second 
weeks of June. From many townships and parishes in these two provinces 
reports of the presence of locusts in destructive numbers were received. 
The crops attacked were chiefly oats, barley, timothy, buckwheat, clover, 
tobacco, potatoes and corn. In one instance near Ottawa about 6,000 
celery plants were destroyed. 


The writer has seen several serious outbreaks of locusts in previous 
years but never until last June were the insects observed by him in such 
enormous numbers as at Bowesville, Ont., and Lanoraie, Que. In fields 
which were examined the locusts were present in countless thousands. The 
soil is similar in both localities, being of a light sandy character, and in 
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Lesser Migratory Locust—the chief destructive grasshopper in 
Eastern Canada. a, adult male; 6, adult female; 
c, d, young hoppers. (Author’s 
illustration). 
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both places are large, neglected areas which furnish ideal breeding grounds 
for the insects. 


The Entomological Branch had, therefore, excellent opportunities 
of further demonstrating, in the provinces of Ontario and Quebec, the value 
of poisoned baits to control such insects. Not only has our demonstration 
work given every satisfaction to the farmers in the districts where it was 
conducted, but we have also been able to prove the value of certain entirely 
new poisoned mixtures, concerning which, however, more will be stated 
after another season’s work. 


In control measures against these insects it had been observed that 
the juice of such fruits as lemons and oranges was very attractive to the 
insects and this therefore suggested the idea of adding such fruit to a mix- 
ture of bran, molasses and water poisoned with Paris green. In 1914 
the value of such a mixture was demonstrated and in one field we counted 
in one instance 414 dead locusts in one square yard. In an oat field the same 
mixture this year (at Bowesville) killed, on an average, 184 locusts to the 
square yard, the largest number of dead insects found within one square 
yard in this field being 736. 


The following mixture was distributed over 5 acres of heavily infested 
oats on 26th June, on which date the plants were from 9 to 12 inches high: 
bran 20 lbs., molasses 4/4 quarts, Paris green 1 1-6 lbs., water 2 gallons. 
The counts made four days later indicated a remarkable death rate. The 
ten counts made diagonally across the field gave 246, 840, 509, 473, 210, 
368, 230, 1200, 616 and 450, an average of 514 dead locusts to the square 
yard. 

During such times as the present when our farmers are striving to grow 
larger and better crops, it is very gratifying to us to have been able to render 
_ help in districts where the locusts were abundant. From information 
that we were able to give an important saving of crops has taken place in 
localities where the farmers organized to co-operate and treat large infested 
areas at the same time. The most remarkable illustration of the value of 
such co-operation was in St. Maurice County, Que., where following our 
directions, the farmers of the parish of St. Etienne organized under the im- 
mediate guidance of the Rev. J. I. Trudel. In this parish, practically all 
farm land—estimated at 20,000 acres—was treated with the poisoned bran 
mixture, in the week beginning June 4th, at which time the locusts were 
about one quarter to one-half an inch in length. 

I visited St. Etienne de Gres on June 23rd and in only one or two small 


areas, which had not been treated, owing to the fact that they were owned 
by an outside corporation, could locusts in numbers be observed. In the 
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treated fields examined very few living locusts were present and the farmers 
were quite satisfied that the application of the poisoned bran had saved 
their crops from being destroyed. The farmers in other parishes in Quebec 
province also organized in a similar manner, with exceilent results. 


As the locusts do not feed at night, they are always hungry in the 
morning and for this reason the poisoned bran is spread in the fields as early 
in the day as possible. Since very little of the bran is eaten after it becomes 
dry, scattering it broadcast in the morning and very thinly, places it where 
the largest number of locusts will find it in the shortest time. Sowing it 
in this manner also makes it impossible for birds, barnyard fowls, or live 
stock to secure a sufficient amount of the poison to kill them. Inasmuch 
as the poisoned bait does not act quickly, it will be from two to four days 
before the insects are found dead, and these will be more numerous in the 
sheltered places. It does not require much of the poison to kill them. Even 
asmall portion from one of the poisoned flakes will be sufficient to cause 
death. 


In our experiments we found that 20 lbs. of bran, 1 lb. of Paris green, 
2 quarts of molasses, the juice of three oranges or 3 lemons and about 
2% gallons of water made a mixture sufficient to treat 5 acres of growing 
crops. In preparing the bran mash, the bran and Paris green are mixed 
thoroughly while dry. The juice of the oranges or lemons is squeezed 
into the water, and to this is also added the pulp and peel after cutting 
into fine bits. The molasses should then be added, and when dissolved the 
mixture should be poured on to the dry bran and poison, stirring the whole 
constantly so as tedampen the bran thoroughly. 


The mixture of course is not applied to all of the land, but scattered 
thinly here and there throughout the fields. In this way sufficient of the bait 
will be distributed to attract the locusts from considerable distances. The 
best results in destroying these insects will be obtained before they reach 
the winged state and are of about from one-quarter to one-half an inch in 
length. 


57 


SOCIETY 


REPORT OF THE 


‘(uote AASNYII 


s toyiny) 


*punosso10J OY} Ul PoAOAJSop AJoIQUS Pjoy UIOD ts}sNoo] Aq poyesvAop WILY Jo UOTAOg 


ik\) 


REPORT OF THE SOCIETY 59 


SOME POTATO PROBLEMS 
P. R. Cowan, Division of Botany, C. E. F., Ottawa 


Little does the average man realize the vastness of the potato industry 
in Canada, where potato culture is still in its infancy. From statistics 
for the years 1914-16 we find the value of the potato crops ranks high in 
the Dominion. In 1914 Canada produced some 85% millions of bushels 
of potatoes which valued at 49 cents per bushel gave a return of $41,598,000; 
whereas in 1915 the estimated crop of Canada was only 62! millions 
which valued at 57 cents per bushel gave a return of $35,964,000. Those 
amongst us who have had anything to do with the buying of potatoes this 
year know that the price is away above the average price, which for 
the last five years averages at 49 cents per bushel. So bearing this deficit 
in production in mind I intend to put before you some of the problems that 
have influenced this. 


The chief cause of the deficit I think may be largely laid to the door 
of disease, so as time will not permit more I shall only deal with this cause 
this afternoon. 


Susceptibility to Disease. 


At the present time very little is known about resistance of varieties 
to disease. I think one of the greatest reasons for lack of knowledge is due 
to the over-whelming numbers of varieties we have grown in North America. 
As a rough estimate I would say that there are at least 2,000 varieties 
known in Canada and the States. We have at the present time one or two 
varieties that are resistant to one or two diseases but more or less 
susceptible to others. As a rule the earlier varieties are subject to 
Late Blight, and the later one more resistant to’ Late Blight. Resis- 
tance to disease is usually associated with stiff upright woody stems, small 
firm hairy leaves and dense foliage. Again, a potato that is resistant to 
disease in one locality may not be resistant in another locality. I cannot 
give you actual data for this statement, but in the course of discussion 
with Mr. Davis, Assistant Horticulturist at Ottawa, we came to the con- 
clusion that notes taken on varieties in N. B., did not show the same results 
as at Ottawa, although the seed was originally from the same source. This 
is further borne out by experiments in England with Canker resistant 
varieties. Change of locality and climate seem to alter the resistant quality 
of varieties. 
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Storage Rots of Potatoes. 


These rots may be caused by a variety of agents. A perfectly ripe 
potato, if free from disease, is more likely to be a better keeper than an un- 
ripe potato. What do we mean by a ripe potato? A ripe potato is one that 
is in the best condition for digging. The time to dig potatoes depends 
largely on individual conditions on the various farms. As a rule potatoes 
on wet soils should be dug early, and on dry soils later, they should also 
be dug later when the crop has been badly affected with disease, so as to 
show the diseased tubers, so that when they are picked up the diseased 
tubers may be removed and not put into storage to affect others. Where 
the crop is not affected with disease it should be harvested as soon 
as the tops die down naturally, or are killed by frost. Killing by frost 
leads to another cause of Storage Rots; often when the potatoes are not 
properly hilled, tubers near the surface will get touched with the frost and 
these tubers when placed in storage will rot and spoil the others with which 
they come in contact. Another cause of these storage rots is carelessness 
in handling the crop. Where a potato digger is used the potato is often 
badly cut by the digger. This is usually caused by not digging deep enough. 


Conditions of storage are often such that the numerous fungi and bac- 
teria are placed in the very best of condition to thrive and infect the potato. 
The starch of the potato is one of the very best of foods for these fungi 
and bacteria. The cellar should be kept at a low temperature and not too 
moist, if possible, a temperature not more than 40° F. is advisable; there 
should be no superfluous moisture that will cause a moisture to settle on 
the walls, and not too dry to cause evaporation from the potatoes. 


A few suggestions to remedy these conditions mentioned above are:— 
Harvest when ripe, or if diseased just before frost, discard all diseased 
tubers in the field, spray regularly your growing crop; take care not to dam- 
age tubers when digging; keep the cellars cool, below 40° F., and look over 
the crop from time to time discarding all diseased tubers. 


Symptoms of some of the Common Diseases. 


The Late Blight is characterized by the spots on the leaf of a lighter 
colour usually surrounded by a darker ring or water soaked area; on the 
under side of the leaf there is a white powdery or downy appearance. This 
spot may dry up and not do further damage, but in a warm moist summer 
such as last, the spots will increase and in a very short time the whole 
foliage of a field will be killed right down. This disease may be controlled 
by spraying with Bordeaux. Early Blight which does not do a very great 
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deal of damage, although in some parts of the States does as much damage 
as Late Blight in Canada, is characterized by the target marked spots of 
the leaves. The spots are usually brown and have concentric rings or marks. 
This disease is also controlled by spraying with Bordeaux. 


Rhizoctonia, according to reports from many sections of Canada did con- 
siderable damage. Rhizoctonia is known by many symptoms. The leaves 
usually have a slight yellowish tinge, form in cluster, hence the name of 
Rosette which it often goes. under. There is also a curl of the leaves. In 
bad cases aerial tubers will form, and in all cases the tubers will form 
very close around the stem near the surface, and will be small. I have seen 
samples where there were hundreds of potatoes the size of tip of my little 
finger, hence another name that Rhizoctonia often goes under, ‘Little 
Potato Disease.’’ These symptoms are similar to other stem diseases, 
but on pulling the stem lesion will be noted on the stem just below the ground 
These lesions are in the form of cracks covered with brown mycelium 
giving a brown appearance. This distinguishes Rhizoctonia from all other 
diseases. The disease winters over on the potato in black spots or scurf. 
It is controlled by selection and treatment of seed. 


Blackleg is a bacterial disease causing a wilting and turning yellow of 
the leaves, and a blackening of the stem at and below the ground. The 
plant will fall completely over and die. The tubers of an infected plant 
will show a discolouration in the vascular ring in the early stage and later 
a complete blackening and softening of the inside of the potato. Controlled 
by the selection of good seed; all discoloured seed should be discarded 
when cutting and also throwing out discarded hills in the growing crop. 


Fusarium Wilt also causes discolouration and wilting of the leaves, 
but characteristic of the disease is the discolouration of the vascular system 
of the stem just below the ground. The stem when cut shows a brownish 
ring or markings in the vascular bundles. It is controlled as for Blackleg. 


There are also three diseases of unknown origin, that do not show in 
the seed tuber but do considerable damage to crops, namely, Mosaic disease, 
Curly Dwarf and Leaf Roll. 


Mosaic is characterised by the mottled and puckered appearance of 
the leaf. The leaf is normal except for the lighter spots or blotches which 
are usually somewhat puckered. 


Curly Dwarf usually shows a dwarfing and rolling of the leaves. The 
stems, petioles and veins all seem to be shortened, giving a puckered compact- 
ness to the leaf. There is a tendency for excessive branching causing a 
distinct clustering. 
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Leaf Roll. The leaflets and leaves usually roll upwards on their mid- 
ribs, often forming a nearly tubular shape. The growth is lessened and 
the leaves are often discoloured, and it will be found when the plant is pulled 
up that the mother tuber is entirely intact and in a good state of pres- 
ervation. The symptoms are similar to other diseases as Blackleg, Rhizoc- 
tonia etc., but the other diseases invariably show the characteristic symp- 
toms of that disease, whereas the well preserved tuber seems to be character- 
istic of the Leaf Roll. 


The last mentioned three diseases are only controllable by eradication 
or removing from the field of all diseased or discoloured plants. There 
are three important diseases of the tuber, namely, Common Scab, Powdery 
Scab, Canker or Black Wart. The first two to the uninitiated are somewhat 
similar, and to the expert hard to diagnose by the naked eye. 


Common Scab. The scabs or lesions are usually shallow and composed 
of corky material. The scabs are usually large and irregular in shape, 
and in bad cases the scab becomes one mass and covers the area entirely, . 
making separate scabs indistinguishable. 


Powdery Scab. The scabs are usually small, roundish, the outline 
being bordered by the upraised outer epidermal layer of the tuber, so that 
small pits are formed, which at maturity are filled with a brownish, or olive 
green powder or dust. Each scab, even in a bad cluster, is almost distinct, 
that is, a point outline of each scab may be traced. 


For the benefit of those who do not know Powdery Scab, a comparison 
of the two scabs may not be out of place. 


The scabs of Powdery Scab are usually isolated, circular and smaller 
than Common Scab. The edge of the scab is usually surrounded by an 
upraised layer of the epidermis of the potato giving the appearance of a 
crater or cup. The pits are usually deeper and filled with brownish powder 
while the Common Scab is shallow and filled with corky material. In 
the early stage Powdery Scab somewhat resembles a half pea and can easily 
be rubbed away from the tuber. 


Canker. At present not known in Canada or the States although 
present in Newfoundland. Canker deforms the potato into an irregular, 
warty, and at first greenish body. In the early stage the eyes first appear 
grayish, then turn brown and finally black. 

The common scab may be controlled by the treatment of the seed. 
Powdery Scab and Canker when once introduced are not controllable, 
except by rotation and not planting on soil that has been infected for at 
least seven years. 
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Silver Scurf. It is confined to the skin of the potato tuber and makes 
its appearance as ashy-grey spots on the surface. These become larger as 
time goes on, and several spots may become confluent, thus covering a large 
area of the tuber. The outer layers of the skin are killed by the fungus 
and take on a different colour from the healthy skin. Owing to the’silvery 
sheen of the dead skin, and to the fact that it dries up and peels off readily 
the disease has been given the appropriate name of ‘Silver Scurf.’” In many 
cases, there is present, in addition, on the surface of these silvery spots 
small black specks which are just visible to the naked eye. These are the 
“‘sclerotia’’ of the fungus, that is, each consists of a dense mass of closely in- 
terwoven fungus filaments, and by means of this the disease is reproduced, 


If a tuber affected with Silver Scurf be washed and kept fairly moist 
for a few days the surface of the silvered spot appears as though a very 
thin layer of soot were dusted over it. 


Summary of Controls Recommended. 


By Spraying :—Late Blight, Early Blight and leaf infections. 
By Treating Seed:—Common Scab, Rhizoctonia, in slight cases. 


By Selection of Seed:—Common Scab, Rhizoctonia, Blackleg and 
Fusarium Wilt. 


By Roguing:—Rhizoctonia, Blackleg, Fusarium Wilt, Leaf Roll, Curly 
Dwarf and Mosaic. 


With regard to the work which we are endeavouring to do along the 
lines of disease work at the present time, potato inspectors are endeavouring 
to show the farmers of the Maritime Provinces the above symptoms of dis- 
eases, and also from actual experiments carried out in various districts 
what can be done by spraying. Last season we carried on experiments 
in many sections of New Brunswick with spraying and in every case had 
increased yields from spraying of from 50 to 100 bushels per acre, showing 
them on their own farms how Late Blight and other diseases may be control- 
led even in bad seasons. 
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THE WHITE PINE BLISTER RUST IN CANADA 


W. A. McCubbin, Dominion Field Laboratory of Plant Pathology, 
St. Catherines, Ont. 


During recent years there has been a wonderful increase in the exchange 
of commodities of all kinds between parts of the world which were formerly 
more or less isolated from each other, and among the innumerable articles 
that are thus freely passing back and forth across the world are large num- 
bers of seeds, bulbs, seedlings, and nursery plants.. The readiness with 
which insects and fungus diseases can be carried on these seeds and plants, 
and thus become established in a new country, has been increasingly evident; 
so that nearly all progressive countries now find themselves compelled to 
adopt strict quarantine methods in order to protect themselves from the 
virulent diseases of other nations, or of other continents. In Canada we 
have already learned by several unfortunate experiences that it is far more 
profitable to keep a disease out than to attempt to eradicate it after it has 
become established within our borders, and as time goes on, and fresh 
dangers of the same kind appear, the value of learning this lesson well is 
becoming more and more apparent. 


Among the latest nuisances that have been imported here from other 
lands is one that hails from Europe, where it has been a well known pest 
for many years. It is the White Pine Blister Rust (Peridermium strobi Kleb.) 
As the common name indicates, it is chiefly noted as a fungus parasite 
of the white pine (Pinus strobus L.) but it can also attack several other 
species of pines, viz:—P. cembra, P. monticola, P. excelsa, and P. lamber- 
tiana, and perhaps any or all of the thirteen species of five-leaved pines. 
It may be noted in passing that the five-leaved pines alone are susceptible, 
and that the two- or three-leaved species, including the Austrian Pine, the 
Scotch Pine, and the Jack Pine of our northern forests, are not subject to 
the disease. 


The most serious phase of injury from this disease on the White Pine 
occurs in ‘the seedling stage. It is believed that the fungus gains entry by 
some wound in the twigs or branches, and from the point of entrance it 
grows rapidly up, down and around the branch in the soft outer bark. 
In a short time the branch or stem is girdled and the part above the 
affected area dies. The presence of the fungus in the tissues causes a 
considerable swelling of the limb, and this swelling often takes on a 
sickly yellowish appearance. Once established the fungus progresses down 
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White Pine Blister Rust—the stage on black currant leaves. 
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the branch or stem year by year. Each spring there arise from the 
swollen discolored tissue invaded during the previous year numerous pale 
orange or whitish blisters filled with countless spores. It may take a 
branch infection on a large tree a long time to kill the tree, but on the 
other hand seedlings are killed very quickly, and as seedling trees are 
more susceptible to attack, it may be seen that in or near an affected grove 
the seedlings on which future forests depend would have little chance 
of surviving. 


Like many other rusts this fungus passes part of its life on another 
host—the Currant, or to speak more correctly, on all species of the genus 
Ribes. Of these species, which include all the wild and cultivated currants 
and gooseberries, the common garden black currant is by far the most 
susceptible. On the red and white varieties, on gooseberries, and on wild 
currants comparatively little damage is done, but black currants suffer 
so severely at times that the disease promises to become quite a serious 
pest in black currant plantations. 


The spores shed by the blisters on the pine in the spring are not known 
to be capable of infecting other pines again, but they readily infect nearby 
currants. The leaves only of the currant plant are attacked, and ten to fifteen 
days after infection there appear on the under sides of these leaves small 
pustules of a brilliant orange color, and filled with orange spores. These 
spores in their turn are carried by the wind to other currant leaves and 
thus the currant infection is spread throughout the summer. So rapid 
is the spread of the disease by means of these spores that where currant 
plantations are numerous in a district all the black currants for several 
miles around the infected pine may be rusted before the end of summer. 
Although the spores produced in the early part of summer on currant 
leaves are incapable of reinfecting pines, yet towards the close of the 
season the pustules put out small orange finger-like growths on which 
spores are formed that are able to infect pines again; and since as noted 
above the rust may spread on currants for several miles, there is every 
danger that a new lot of pines may be infected a long distance away from 
the original pine from which the currants received their infection in the 
spring. 

So far as we yet know, the rust on the currants dies out each winter, 
and infection has to start each spring from some blister canker on a pine 
in the neighborhood. I would say, however, that several circumstances 
arose during the course of our observations on this rust last summer, which 
give grounds for suspecting that in exceptional cases the fungus may over- 
winter on the currant. If these suspicions should finally be justified, the 
problem of controlling the disease will be much complicated. 
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We have here, then, a disease, the life history of which may be summed 
up as follows :-— 


(A) On the pine. 
1. Lives on 5-leaved pines only. 
2. Produces cankered areas with discolored swellings in limbs. 


3. Limbs are girdled and killed; seedlings are killed rapidly; adult 
trees more slowly. 


4. Spores produced in early spring from the canker blisters may 
infect nearby currants, but not pines again. 


(B) On Currants. 


1. On all wild and cultivated currants and goosberries; black 
currants particularly susceptible. 


2. Leaves only affected; small orange rust pustules on the under 
sides of the leaves. 


3. Spores from these pustules spread the disease during the summer 
to other currants (but not to pines). 


4. In fall spores capable of infecting pines appear on the leaves. 


5. Rust probably dies out each winter on currant and has to be 
started in spring from pines again. 


It is well established that the Blister Rust was brought to this continent 
from Germany, Holland and France, on white pine seedlings imported for 
nursery purposes. Both in the United States and Canada numerous infec- 
tions in different districts have been: definitely traced to some seedling 
pine affected by the disease, and either standing in the nursery row or 
planted out in shrubberies or forestry plots. In only one case in Ontario 
has the disease been found on native grown white pines, but the amount 
of infection in the small woodlot in question was so great that it makes one 
shudder to think of what would be the result if the disease ever gained a 
footing in our large forest areas. 


So far as I know there is none of the disease outside of the Province 
of Ontario. In that province the affected area includes, generally speaking, 
the fruit district between Niagara Falls and Hamilton, and extends along 
the northern shore of Lake Ontario between Toronto and Hamilton as far 
as Oakville. In addition there are isolated areas at Brantford, Guelph, 
Dutton (Kent Co.), and Bowmanville (Durham Co.). 

Judging from the experiences of the U.S. Forest Service in stamping 
out the disease in a number of areas in that country, we may not find 
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White Pine Blister Rust—(a) normal condition of healthy black currant shoots on Oct. 3: (b) rusted shoots 
taken on the same day. They have been long defoliated by the rust and a new set of leaves has 
been formed by premature development of the winter buds. As all these secondary leaves will die 
in winter the effect on the plant is very harmful; (c) spraying for currant rust. The two rows on the 
left were unsprayed, and were defoliated early. The two on the right were sprayed eight times with 
Bordeaux mixture. While not entirely rust-free, they kept their leaves till the normal time of 1 -af-fall. 
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exceptional difficulty in eradicating the Blister Rust from the isolated areas 
mentioned, but in the case of the main district containing over 300 sq. miles 
of territory, the problem promises to be extremely hard to solve. Not only 
are there thousands of small and large currant plantations throughout 
this Niagara region, thus permitting the rust when once started on currants 
to sweep over miles of country, but there are as well immense numbers of 
half-grown and seedling pines scattered about the whole section, all ex- 
posed each summer to wholesale infection. It would be almost miraculous 
if there are not now established thousands of pine infections each capable 
of starting an epidemic of the currant rust. 


The method of fighting this disease which has been heretofore used 
consists of careful surveys to locate the infected pine or pines, and the im- 
mediate destruction of these when found. In isolated areas where either 
pines or currants are few this method can be depended on to give results, 
especially when it can be continued year after year without much danger 
of the spread of infection because of the fewness of either host. In the case 
under consideration, however, the inspection of the immense number of trees 
in the affected district would be a stupendous task, and even with the most 
careful inspection the location of more than 90% of the blister cankers would 
be a virtual impossibility. If currants were scarce and far from each other 
perhaps the disease could be reduced in successive years in this way and 
finally eliminated, but the presence of so many currant plantations in close 
proximity to each other allows the 10% of cankers remaining to start just 
as much rust as if the whole lot were left. 


Spraying the currants has suggested itself as a means of fighting this 
disease. We have given this phase of the subject some attention during the 
recent summer, and have experimented with two fields in the affected 
district. One of these was sprayed with Bordeaux mixture and the other 
with soluble sulphur, both at intervals of two weeks, throughout the sus- 
ceptible part of the season. It was realized that the spray would have to 
be applied to the under sides of the leaves, and though this was done as 
thoroughly as possible in our work, it must be admitted that it takes so 
much time and care that effective spraying of this kind would be almost 
out of the question in a commercial way. Owing to frequent rains during 
the summer we did not get the best results from our work, but even allow- 
ing for this we are certain that though the amount of the rust can be greatly 
reduced by spraying, it cannot be controlled sufficiently to prevent the 
spread of infection. Consequently whatever value spraying methods 
may have as a means of protecting individual plantations, they are likely 
to be of little use in combatting the disease as a national pest. 
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There is still another cause for alarm in the situation. Millions of fruit 
packages are sent out of this district each year, and great numbers of these 
carry to uninfected districts the spores of the rust. We cannot say yet 
just how long these spores retain their power of infection, but if it is even 
so short as a few days, there is constant danger of the disease being spread 
into other parts of the province. For this reason a yearly inspection of the 
whole province will probably be found necessary until danger from this 
source has been eliminated. “ 

I do not know of any case of the Blister rust in the Province of Quebec 
and I sincerely hope that the disease will never gain a footing here. Since 
this province, however, has been subject to the same chances of infection 
that we have had in Ontario, I would strongly recommend that adequate 
steps be taken to see that there is no area of infection anywhere within the 
boundaries, if this has not already been done. This precaution is all the more 
valuable now since all danger of future importations of the disease has passed 
away owing to the regulation prohibiting the entrance of all European 
pines liable to the disease. 
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INSECT NOTES, 1915 
E. Melville DuPorte, Macdonald College. 


There were several more or less severe outbreaks of injurious insects 
during the season of 1915 at Ste. Annes and the surrounding country. At- 
tention is drawn to the more important of these. 


Insects Affecting Grains and Clovers. 


The frit fly (Oscinis carbonaria) and the wheat stem maggot (Meromyza 
americana) caused some injury to the small grains. The Hessian fly (May- 
etiola destructor) was observed by Mr. L. C. Raymond to be injuring the 
wheat of the experimental plots at Macdonald College. I have not found 
any reference to previous injury by this insect in this neighborhood. It 
was almost certainly introduced in manure from the stock yards, because 
the plots most injured were adjacent to the manure pile. 


The chief insects attacking the clover were the Clover Seed Chalcid 
(Bruchophagus funebris), the Lesser Leaf Weevil (Phytonomus nigrirostris), 
the Clover Mite (Bryobia pratensis), the Pea Aphis (Macrosiphun pisi) 
and the Clover-head Weevil (Tychius picirostris). The clover chalcid is 
a small four-winged fly, the larva of which feeds in the developing clover 
seeds and is one of the most serious enemies of the seed crop. It has been 
very abundant in the Montreal-Ottawa district during the past three 
seasons, last year perhaps not quite so abundant as in the two previous 
years. 


Another enemy of the clover seed is the larva of the Lesser Clover 
Leaf Weevil. This feeds in the flower heads, destroying the florets and last 
year was generally present in the neighboring clover fields. 


The clover mite was most injurious during the latter part of the season. 


The clover insect to which I desire to draw particular attention is the 
one which I have termed the Clover-head Weevil (Tychius picirostris). 
This is a small curculio about one-tenth of an inch long and of an olive green 
color. This colour is caused by scales which are borne on the wing covers 
and thorax of the insect, and when these scales are rubbed off the bare 
nsect is dark brown in colour. 


In May 1915 I noticed these insects feeding gregariously on the leaves 
of red clover and doing considerable injury. When the clover came into 
bloom the weevils deserted the leaves for the flower heads, on which they 
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remained until the end of September, when they left the clover plants to 
hibernate as adults in lumps of manure and vegetable matter beneath the 
soil. 


The insect has been introduced from Europe. It has been collected 
at Framingham, Mass., and at Ithaca and Oswego, N.Y. It has, however, 
not been recorded as a pest in America before, and Dr. Marshall, the Direc- 
tor of the Imperial Bureau of Entomology, tells me that he can find no 
European references to it as an injurious species. 


The insect is undoubtedly a potentially injurious one, but whether 
it will be a permanent pest or will only flash into significance intermittently 
it is impossible to say at present. I have collected it every year since 
1912, but not until last year was it present in sufficient numbers to be re- 
garded as injurious. Next season observations on the insect will be contin- 
ued for the purpose of collecting further data on its life history and habits. 


Locusts. The locust outbreak was very severe in the province of Que- 
bec during the season of 1915. Grain, hay, root crops as well as garden 
crops were attacked. In most parts of the province the species most abun- 
dant was the Lesser Migratory Locust (Melanoplus atlanis); in the neigh- 
borhood of Ste. Annes, however, the Red-legged locust (M. femur rubrum) 
was the most abundant species. The striped locust (IM. bivittatus) as well as 
some other forms in lesser numbers also did some injury. The poisoned 
bran mash (Kansas formula) was used to protect the experimental root 
and grain fields at Macdonald College. This was not quite as effective as 
expected and considerable injury occurred after its application, owing 
probably to the fact that the locusts migrated from the neighboring untreat- 
ed fields. This fact emphasises the need of co-operation among farmers 
in the control of this pest and others similar to it. 


Insects Attacking Field and Garden Crops 


Cutworms. Another very serious outbreak of cutworms occurred in 
parts of the province, resulting in considerable loss to growers of field and 
garden crops. The species causing most injury in the Montreal district 
was the Striped Cutworm (Euxoa tessellata). These insects were attacked 
by several parasites and the number of moths observed was quite small 
in proportion to the number of caterpillars. It is therefore probable that 
there will be less injury next season. 


Root Maggots. Cruciferous crops suffered heavily from the attacks 
of two similar maggots, the Cabbage root maggot (Chortophila brassicae) 
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The clover-seed chalcis, Bruchophagus funebris How. Adult female greatly enlarged. 
(After Webster). 


The Striped Cutworm—a, lateral aspect; 6, dorsal Moth of Striped Cutworm, Euxoa tessellala— 
aspect—one-quarter enlarged. (After Gibson). natural size. (After Gibson). 


ENIICT 


Carrot Rust-fly—1, 3, 4, 5, 7 natural size; 2, 6, 8 enlarged. 
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and the Seed Corn maggot (C. fusciceps). The Carrot Rust Fly (Psila 
rosae) was the cause of much injury to carrots. 


The Beet-Leaf Miner (Chortophila vicina) was very abundant on 
mangels, beets and spinach. Complaints were received from various 
parts of the province where this insect was reported as causing much injury. 


The Hop Flea Beetle (Psylliodes punctulata) was injurious to beets 
and mangels at Ste. Annes. The insect causes great loss to hop growers 
in the west where it also attacks several other crops. This is the first 
record of injury by this insect in the province of Quebec. 


The Parsnip Web Worm (Depressaria heracliana) gained prominence 
as a pest last season owing to the fact that parsnips were grown for seed 
here for the first time. The caterpillar is greenish yellow above and lighter 
beneath, and bears numerous setigerous black spots. It usually enters the 
developing flower heads where it constructs a nest and feeds on the flower 
buds, seeds and young leaves. It has been present on wild parsnips in the 
neighborhood of Ste. Annes for years but it did not before invade the 
cultivated fields, owing to the fact that no attempt had previously been 
made to produce parsnip seed.’ 


Insects Attacking Fruit 


The Bud Moth (Eucosma ocellana) has been for several years one of 
the most injurious apple tree insects in the province. It was again abundant 
last season. Experiments were carried on last year on the control of this 
insect and the results showed that the best two-spray combination was 
the second and third sprays of the ordinary spray calendar, i.e., a spray 
applied three days before the opening of the petals, and one shortly after 
the petals fall. 


An interesting example of the value of parasitic insects was observed 
last season when the Minute Chalcid Fly (Pentarthron minutum) practically 
controlled the Plum Slug (Eriocampoides limacina). This pest was quite 
injurious during 1913 and 1914, and the number of eggs laid in the spring 
gave promise of a similar destructiveness in 1915. The eggs, however, 
were so effectively parasitised that it was not necessary to spray specially 
for this slug. 

Other insects very abundant in some neighbouring orchards last year 
were the Apple Maggot, the Cigar Case Bearer, and the Buffalo Tree 
Hopper. 

The most important pests of small fruit were the Currant Saw Fly, 
the Raspberry Saw Fly and the imported Currant Borer. 
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A PRACTICAL METHOD FOR THE PROTECTION OF PLANTS 
P. Fontanel, S. J., St. Mary’s College, Montreal. 


The title of this paper may be misleading but I have not been able to 
find one more appropriate. I trust, however, that its meaning shall be clear- 
ly understood as I proceed. 


I had intended at first to treat of the little be ngs that eat up millions 
every year, but after serious reflection I.decided to leave such matters to 
more competent students of Economic Entomology and Botany. 


As a matter of fact, the study of insects and fungi, their life and evolu- 
tion, is an excellent one and has already been partially accomplished; 
the study of plants, their needs and diseases, is not less excellent. As 
this work is being done regularly by specialists, little by little, working 
hand in hand, we shall have it completed. While we are studying, however, 
caterpillars are eating up the leaves and worms are boring deeper and deeper. 
We know what means should be employed against a large number of insects, 
but who of us shall go into the battle field. Our daily tasks make this im- 
possible. And while we are widening our range of knowledge, the foe is 
rapidly increasing in countless numbers. Who, then, shall fight? Will 
those really interested, the victims, ever even know that we are thinking of 
them? They, and they only, can effectively destroy the insects and hinder 
the development of the fungi if they will. They will no doubt desire to do 
this but what do they know of this branch of science? For every one 
possessing some knowledge in this matter you will meet a thousand woefully 
ignorant. It is only right then that they should be instructed and the soon- 
er this is done, the better. 


But they will not come to us; we must go to them. The old will be 
~ reached with difficulty, the young will be found in the schools. It has 
been my experience that from the Natural History standpoint our youth 
behave as if they were totally deprived of the sense of observation. At 
their sports and amusements they notice everything, forget nothing, but 
if there be question of plants or insects their eyes seem to lose all their 
keenness, their brain its attention and memory. In my humble opinion, 
the fault should be imputed to the education received. The mind is not 
trained, not urged on in this direction and consequently remains inactive. 
Should we not come to their aid? When grown up they would be our best 
friends and co-workers. 
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It would be necessary, then, to trace out a plan of education and put 
it into execution. With this end in view I most humbly submit for your 
consideration the following outline of a programme that might in some 
measure solve the problem in question. I have divided it into three parts, 
namely: I. Books; II. Illustrated lectures; and III. Collections. 


I. Books 


Our society should prepare a list of the different works treating the 
subjects in which it is interested and send a copy of this list to all the schools 
of the Province, both English and French. Even if the pupils could not 
profit by this directly, still the teachers availing themselves of the infor- 
mation it contains could impart this knowledge to them. Let us bear in 
mind that teachers have a powerful influence over their pupils and that 
they can teach only what they know. Now, it cannot be denied that a large 
number of teachers ignore the very existence of those scientific branches 
which concern the life of plants. On the other hand it will be difficult for 
us to teach them: more than one would refuse to listen to us, as many prefer 
to learn themselves. Hence the necessity of making known to them the 
works that can help them. 


One of the main efforts of our Association should be to remedy the 
want of popular books treating of agricultural plants and animals. That 
there is a need of such, no one can deny. The few works of this kind that 
exist, being for the most part reports or writings of specialists, containing 
but few illustrations, offer little attraction for the uneducated. Why not 
get up well-llustrated books with attractive bindings appealing to the 
aesthetic sense in the young? These books could be sold cheaply and 
distributed as prizes in the schools at the end of the year. This would be 
a means of introducing into country homes in an attractive form a science 
which is indispensable to every farmer. 


Works of this kind already exist in several countries, especially in France 
and Germany. Last year a number of these were given as prize books in 
one of our colleges and I have proofs that they have been appreciated. 
Some of these books are not practical for Canada as the questions dealt 
with have reference to the country where they were written. We should 
prepare books of this kind answering to the special needs of our own popu- 
lation. 


All I have said might be summed up as indirect personal education. 
It would be necessary, as we have seen, to make known the works that al- 
ready exist, to publish new matter, and publish under a more attractive 
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form. If the suggestion seems good I would recommend two practical 
means for its realization. 


1. That all the members of the Association be requested to make a 
list of such books as they may judge fitting to the end aimed at, keeping 
in mind that Canada, and the Province of Quebec in particular, is the field 
to be studied. These l'sts to be handed in to a member or to a committee 
charged with classifying the different works. This task accomplished, a 
kind of catalogue would be printed and a copy sent to the various schools. 
The members of the Association themselves would thus profit by the know- 
ledge of the others and would know where to seek information when needed. 
It would, besides, be a means of ascertaining the extent of ground already 
covered, and the work yet to be accomplished in the pursuit of our common 
end. 


2. That no time might be wasted, the members who would decide 
to write instructive and interesting works for the uninitiated would make 
known to the President, at the beginning, their subject and plan. Being 
thus kept in touch with the efforts of each, he could render valuable assis- 
tance in the distribution of labor over the different fields. 


Il. Illustrated Lectures 


Both old and young, even if educated, will profit more by illustrated 
lessons than by dry lectures. I will divide into two parts what I have to 
say on this subject of the preparation of slides and lectures. 


A. The Preparation of Slides 


We should prepare a series of slides, as complete as possible, three 
slides of each. This number I think would be sufficient, though as many as 
five might be prepared. These slides would be placed at the disposal of 
those who desire to give lectures. Three centres would be chosen in the 
Province, at each of which would be placed a complete set of the slides. 
Lists of the subjects would be printed and those desiring to give a lecture 
would simply have to write to the nearest centre asking for the subjects 
required. The transportation charges, as well as damage from breakage, 
etc., would be paid by the borrower. Outside of this no expense would be 
incurred for the loan of the slides? And here a practical question comes up: 
who would pay for preparing the slides. It is my opinion that the govern- 
ment would willingly do this, especially as the slides in that case would 
remain its property. I believe that by special arrangement the expense 
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need not exceed 10c. for the negative and 10c. for each positive, which 
would mean 40c. for each slide, $4 for 10; $40 for 100; $400 for 1,000. There 
is here nothing exorbitant, surely. 


In practice this is what I should advise: 


That there be a member or a committee intrusted with collecting 
prints, drawings, photographs; in a word, whatever may furnish a gocd 
subject for a slide. The members of the Association would be invited to 
co-operate in furnishing drawings and photographs of their experiments 
and observations. 

That this member or committee arrange with some photographer, 
or other person, one or several, to have the negatives and positives made. 
Really skillful amateurs could often be found ready to render very appre- 
ciable services and the same may be said of professors of sciences in many 
colleges. Many institutions and professors would gladly loan negatives. 


The slides would bear a number and title and would be classified in 
numerical order. This would prevent much misunderstanding and save 
time in correspondence. After a time a complete list would be published, 
then, every six months or every year, according to the work accomplished, 
a supplement would be issued. 


B. Lectures 


Not alone would the members of the Society be called upon to give 
lectures, but all friends of plants, all professors and teachers. The slides 
being at the disposal of all, and the lantern being a. means of instruction 
greatly enjoyed by the young, many teachers would avail themselves of 
this means to interest their pupils and in order to impart instruction to these 
would study up the matter themselves. 


What would be the role of the members? Each one could, according 
to his will, according to circumstances, give lectures, and it is my opinion 
that they would often be invited, since the professors of all the schools 
would know their willingness to lecture. But they could do yet more, 
and better: prepare lectures at least in outline, indicating, as they proceed, 
slides having reference to the matter treated. This is the kind of lecture 
that many teachers would gladly use to teach their pupils. 

The subjects could vary infinitely, the principal divisions being the 
following: the useful plants and the noxious plants of the Province; the 
animals useful to plants and those harmful directly or indirectly; the insects 
and the fungi fighting for or against plants; the weapons of defence supplied 
by modern science. 
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In a word, the role of the members would be to give lectures, prepare, 
or at least gather up and classify, material to be placed at the disposal of 
those desiring to instruct the young. 


This is what I would advise in practice: 


To fix the boundary of the field to be covered as exactly as possible, 
which work would be of great advantage in preparing the slides. It would 
be necessary to have a complete and detailed programme. 


The members desiring to give lectures would choose their subject and 
treat it as they saw fit: those who wished to prepare plans of lectures and 
gather material would do well to make known their subject to the President, 
giving him the chief details. In this manner it would be easy to prevent 
the possible incongruity of several writing on the same subject. 


III. The Collections 


Before concluding, I should like to call your attention to this other 
method of fighting insects and fungi. Our devoted president had already 
suggested that the Society undertake the preparation of collections for the 
schools in order to accustom the children to recognize the friends and the 
enemies of plants. This means is too precious a one to neglect. It is a point 
more delicate perhaps than the other two and that would accordingly re- 
quire a special organization: the extension of the collections, the method of 
classification, all this would require a thorough study. This means would be 
an immense advantage to initiate the young in Entomology, a study at 
once so attractive; and alas, so profoundly ignored, not to say despised. 
Sight helps to recognize the insects; knowing a little the amateurs wish to 
know more, and at the same time they desire to start a collection; in collec- 
ting they observe, they study. Then they impart their knowledge to others 
and thus the number of the ignorant and the indifferent decreases gradually , 


As the question of money plays here an important part, perhaps, and 
as this is not in my line, I will not insist farther. Before searching for means 
of doing one must be certain of the possibility of doing. However, I will 
presume on your kindness to make one more suggestion. In a large number 
of schools and colleges, professors just beginning, or pupils, would like to 
make collection of insects or of plants, but from the very start they are 
often stopped by difficulties: lack of knowledge, of masters, of books. Could 
we not furnish a kind of permanent committee which would be at their 
disposal on certain days to identify the samples sent? If the professors or 
pupils themselves make the collection, whatever be its value, they are 
interested in it, admire and consult it. If they can have it already made, 
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just for the asking, they ask it for the pleasure there is in receiving and the 
satisfaction in possessing it, but it costs them too little to be of any great 
value in their eyes. I could here name a large number of institutions where 
official collections rest peacefully in the dust until they are roused by being 
thrown out of the window. The collection of seeds furnished by the Depart- 
ment of Agriculture at Ottawa, that of rocks and minerals offered by the 
Department of Mines, likewise at Ottawa, that consisting of 40 minerals 
given by the Bureau of Mines of Quebec share this fate. They were asked 
because they cost nothing. On their arrival, they were opened, perhaps 
they were shown to some visitors. No further use was made of them. 
Of course this is not the rule but it is far more than the exception: | speak 
of what has fallen under my personal observation. From this, one easily 
understands why the authorities sometimes hesitate before voting expenses, 
the usefulness of which is not evident. Not to go outside Quebec, allow me 
to quote a few words of the Superintendent of Mines. He had attempted 
in his department what we wish to do in another, and had bought small 
collections of minerals to distribute to the schools. Here are his impressions: 


“Three years ago...... I had made small mineral collections consist- 
ing of 40 specimens and I prepared some very elementary notes on Mineral- 
ogy in order to place the preliminary notions of this science within the 
grasp of children of a dozen years of age. My object was not to have the 
pupils make a course in Mineralogy, but rather to develop in some a taste 
for this science. These little collections and their explanatory pamphlets 
are at the disposal of the schools which ask the Inspector General of Schools 
for them. Our success so far has been rather negative: I have met with 
more indifference than encouragement.” 


I should like to believe that we shall be more successful than he, but 
my trust is not a decisive argument. For my part, I feel confident that we 
should do more for the success in view if we could get people interested in 
collections, in undertaking them, in perfecting these themselves, by placing 
ourselves at their disposal to help them. If, then, the Government consented 
to grant us financial aid, I should be of the opinion that these collections 
be mere outlines, if I may so speak, and an attraction. Those who would 
not be interested would waste less money; those really interested, knowing 
our willingness to help them, would push forward of their own accord and 
as a result their personal profit would be much greater. 


Here are many suggestions. I am bold enough to believe them useful, 
but I leave to your deliberation the freedom of changing, of approving or 
rejecting them. I think, however, that the principle that has inspired them 
ought not to be overlooked: in practice, we shall do but little ourselves 
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in the struggle which we are undertaking. We must denounce the enemies, 
study them, make them known, find and give means for destroying them. 
To this is our action limited. The young generations are they who will 
carry on the fight, and these generations are not sufficiently awake to these 
vital questions. Let us rouse them, instruct them. 


The books will place science within their reach and these, with the 
illustrated lectures and the collections, are three excellent means according 
to experience. 


In all this there is nothing very attractive for us....... labor devotedness, 
that is all. Asa reward the pleasure of having helped good people, ignoring 
their possible happiness or the cause of their unhappiness. None of us 
has entered this Association with the hope of becoming a millionaire nor 
to make a name for himself. We have entered it in order to help our neigh- 
bour. For my part, I am determined to do my share giving myself to this 
work without reserve in so far as my other duties will allow. 
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THE BLACK KNOT OF PLUM AND CHERRY 
C. B. Hutchings, Macdona‘d College 
(Plowrightia morbosa, Schwtz) 


The purpose of this paper is to discuss briefly the Black Knot disease 
of Plum and Cherry from various standpoints, viz:—its history, distribution, 
appearance, effect on host and its control. 

Black Knot is a very serious and widely distributed disease of the 
different species of Prunus. It is characterised by the dark, unsightly, 
wart-like excrescences which appear on the twigs and branches of the 
host, giving them the appearance of being burnt or charred. It is very 
noticeable in small gardens, neglected farms and wayside places. Where 
allowed to remain unchecked the disease will rapidly spread throughout 
the orchard, and in a few years ruin it. If, however, the trouble is taken in 
hand when it first appears, it can be easily checked and in time eradicated. 


There are records which show that this orchard pest was noticed as 
far back as the beginning of the 19th century, but the trouble was not care- 
fully studied until about 1870. Since then little has been done. 


Black Knot is found very abundantly throughout Great Britain, the 
United States and Canada, wherever plums and cherries,’ wild or culti- 
vared, are found growing. 

It is particularly bad in the Maritime Provinces, Quebec and New 
York State, and in parts of Ontario. In the Niagara peninsula where the 
majority of the cherry and plum orchards of the Dominion are situated, 
control measures are so carefully carried out that the disease is almost 
unknown. 

Excepting the wild pear (Amelanchier) upon which it has been reported, 
the fungus is confined to the various species of Prunus, and may be found 
on nearly all varieties of both the wild and cultivated. It appears , how- 
ever, more disposed toward cherries of the Murillo type, and plums of the 
Damson variety. It has also been noticed that the disease will attack, in 
certain seasons only, certain species of plums and cherries and neglect others. 
This is due possibly to the fungus having several physiological or biologi- 
cal forms which restrict themselves to their respective hosts. This matter, 
however, has not been definitely settled. 


The disease attacks only the woody parts of the host. Usually the 
Knot does not entirely girdle the branch but appears on one side, extending 
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up and down the branch for several inches. The smaller branches and twigs 
it generally girdles, stopping the flow of sap and leaving them often badly © 
distorted and dead. 


The disease, as a rule, appears in the spring in the form of a slight 
yellowish swelling. This generally takes place at some junction of the 
limb or at a notch in the branch where spores have found a convenient 
lodging place. As the swelling increases, the bark cracks and the parts 
affected become coated with a soft, velvety, olive-green mass—the summer 


Black Knot Fungus—a, mature knots on plum branches; b, magnified section of a knot showing the spore cases ; 
c, spore stalks which grow on the surface of the knots when young and give rise to summer spores; 
d, section of a winter sporecase more highly magnified, showing numerous contained spore 
sacs, one of which is shown very highly magnified at e; f, several of the two-celled 
winter spores germinating in water. (After Longyear). 
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spores which ripen and become liberated about May. A little later on, a 
second crop of spores is produced. This mass darkens and the entire 
surface becomes quite black and charred in appearance. These are the 
winter spore cases. They become fully developed about mid-winter and 
shed their contents at the end of the winter or early the next spring. 


The life history of the fungus is as follows:— When a spore becomes 
liberated and finds a favourable germinating spot, it sends down a tube 
through the epidermis of the plant into the cambium and bast areas, thence 
to the cortex. Here the mycelium is abundantly produced and: the cell 
walls, tissues and vessels of the host are broken up in great disorder as 
a consequence.. The mycelium then finds its way to the surface through 
small light green spots, tearing and breaking up the bark as it goes and ex- 
posing the abnormal tissue of the knot beneath. From this covering arise 
the summer spore-bearing bodies, in thick, compact, velvety masses. They 
are upright, slightly curved at the tips and may further become branched 
or bent as the brown spores are formed at or near the tips. After these 
summer spores ripen they are blown away to other branches, where 
they germinate, if conditions are favourable. This stage of the disease 
lasts until about mid-summer when very small, black, pimple-like bodies 
begin to appear among the green velvety masses of summer spore cases. 
These are the winter spore cases and contain very large numbers of the 
winter spores. The spores ripen towards the end of the winter or early 
spring, when they are shed from their black cases and infect other branches 
and twigs. 


The control of this disease is not a difficult one. Careful pruning and 


burning of all knots before they reach maturity is considered the simplest 
and most efficient means of dealing with the Black Knot. 


A good method of control is to spray the trees with Bordeaux Mixture 
or lime sulphur towards the end of the winter and agi. as the buds show 
signs of swelling. Then follow this with two or three i: er sprays. Mr. 
Gussow, Dominion Botanist, in his 1911 report, considers that spraying 
for Black Knot is hardly a paying proposition. Cornell Exp >tation, N.Y. 
State, on the other hand, reports that it is profitable and publishes a bulletin, 
No. 81, as the result of experiments conducted there, to show a reduction 
of Knots from 2,000 to 165. 


Mr. McCubbin, Plant Pathologist at St. Catharines, Ont.,in a bulletin, 
No. 24, reports Bordeaux Mixture, various chemicals, tars, and paints, 
all good controllers. 


In cases of bad infestation, the wisest and best method is to cut the trees 
down and burn them. 
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Another method of control, or rather prevention, is to keep the trees 
healthy by thorough and clean cultivation, since it has been found that 
vigorous trees are less susceptible to attack; and also to remove any wild 
varieties of plum and cherry that may be in the neighborhood. Nothing, 
however, has been found so effective, so easy and so economical as good 
sharp pruning tools. These used freely with a reasonable amount of intelli- 
gence will readily and efficiently control all cases of the Black Knot of plum 


and cherry. 
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THREE INJURIOUS ACRIDIANS OF NOVA SCOTIA 
C. B. Gooderham, Macdonald College 


Among the many species of Acrididae or Shorthorned Grasshoppers, 
there are three forms which are very common in Nova Scotia. They are 
usually found together, causing a considerable amount of damage to hay 
and grain crops. To the casual observer these three forms look very much 
alike, but upon close observation they will be found to differ considerably. 


In this paper I will attempt to describe each species briefly and to give 
a short key for their separation. 


Key for Separation. 


A. With prosternal spine between front pair of legs. 


B.—Prosternal spine pointed, cerci short with length not more than 
twice their width at middle. Subgenital plate of male with 
a median notch. Hind femora usually crossed with dusky 
transverse bands. Median carina on prozona seldom distinct. 
—WM. atlantis. 


BB.—Prosternal spine bulbous or rounded. Subgenital plate of 
male without median notch. Distal half of cerci less than 
half as broad as at base. Hind tibia red, hind femora with- 
out dusky cross bars, median carina frequently distinct on 
prozona.—M. femur-rubrum. 


AA.—Without prosternal spine. Disk of pronotum flat, median carina 
low, equal throughout, faintly cut by principal sulcus. Hind femora crossed 
by three more or less distinct black bars.—Camnula pellucida. 


The Lesser Migratory Locust 
(Melanoplus atlanis Riley) 


Size medium. Vertex somewhat elevated above the pronotum, front 
half strongly sloping. Pronotum rather short expanding at metazona, 
front margin -quadrate, hind margin obtuse angled, disk slightly convex, 
median carina.only distinct on metazona. Tegmina fully developed and 
surpassing the hind femora, both in male and female, usually spotted with 
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black or dark brown spots. Hind femora yellowish with three oblique dark 
bands on upper and outer faces, more distinct in male than female. Cerci 
about twice as long as broad, apical, half slightly upcurved and apex rounded. 
Subgenital plate of male narrowing regularly from below upwards, upper 
edge somewhat thickened and with a distinct median notch. Furcula 
consisting of a pair of slender tapering spines. 


Members of this species are very abundant, especially on dry barren 
lands where vegetation is scarce. Color is either a dark greyish or reddish 
brown. There is a dark band behind each eye reaching to the metazona 
but not extending on it. In the female this band is broken into spots. 


This insect is abundant from mid-June till late fall, when the eggs are 
laid; these hatch in the following spring. 


The Red-legged Locust 
(Melanoplus femur-rubrum De G.) 


This is known as the common Red Legged Locust, and is found almost 
anywhere in the Eastern provinces. It is often confused with the M. atlanis 
but the key will aid in separating them. Vertex but little elevated above 
the pronotum, front half strongly sloping. Pronotum slightly expanding on 
posterior half, disk nearly flat and crossed with three sulci, hind margin 
obtuse angled more so in female than male, front margin quadrate, median 
carina visible throughout but more so on metazona. Tegmina gradually 
tapering and slightly surpassing the hind femora, brownish in color, often 
without darker spots. Cerci tapering rapidly from base to middle, then 
subequal to apex which is slightly incurved. Furcula consists of a pair of 
long tapering spines. Subgenital plate of male short apically, apical margin 
not elevated, strongly rounded, broad, truncate. Hind femora brownish 
and usually without any dusky cross bands, hind tibia red and armed with 
black spines. 


There is great variation in color in different localities and at different 
seasons; the usual color is reddish brown. 


Eggs are deposited in the fall and hatch the following spring. Adults 
are found from June till late fall. 


REPORT OF THE SOCIETY 91 


The Clear Winged Locust 
(Camnula pellucida Scudder). 


Head slightly compressed, vertex with its disk subtriangular, front half 
sloping downwards. Pronotum with its disk flattened, front margin trun- 
cate, narrower than the hind margin-which is obtusely angulate. Lateral 
carina distinct, median carina distinctly elevated and of same height through- 
out and cut in front of middle with small notch. Lateral lobes deeper 
than long. Tegmina with apical third reticulate and surpassing the abdo- 
men. Inner wings transparent. 


The color is somewhat variable but is usually of a light brown. There 
is a dark triangular spot behind each eye and an oblong, vertical, black 
spot on front half of lateral lobes of pronotum. Tegmina brown with several 
large, dark spots scattered over them. Dorsal surface brown with a yellow 
stripe running down each humeral angle. Hind femora brown and crossed 
by two or three oblique black bands on outer face. 


This is the most common of our species and is found mostly on uplands 
and pastures and often does considerable damage. It is our earliest grass- 
hopper. As in other species the eggs are deposited in the fall and hatch 
the following spring. 


There are many other forms present in our province but none of them 
is as injurious as the three above mentioned which seem to go together, 
for if one of them is found, a little searching will soon discover the other two. 
These three species are also found commonly in the Province of Quebec. 
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OLD AND NEW METHODS IN WEED CONTROL 
P. I. Bryce, Macdonald College 


What is a weed? This is a question that cannot be perfectly answered. 
We all know some weeds, and most of us presume that they are always 
weeds. Whether that be so or not, need not concern us; it is quite sufficient 
if a plant be growing to the injury of the crop in which it is found, then it 
is a weed. 


Losses due to Weeds. 


Weeds are not only useless, but may be definitely injurious to man 
and beast. Some act as specific poisons, such as the poison hemlock. Some 
of the most poisonous plants in our range include purple cockle, poison ivy, 
water hemlock, the nightshades and ragwort (Senecio jacobea). These 
should be known to all stockmen, in particular the ragwort which produces 
fatal disorders in cattle. The roots of water hemlock are deadly to cattle 
if eaten in quantity. Purple cockle darkens and poisons flour, as the seed is 
next to impossible to separate from wheat. While not poisonous, thorny 
or barbed plants injure live stock. Among these hurtful plants, squirrel 
or skunk-tail grass has bristly awns which pierce the gums and cause inflam- 
mations. Russian thistle causes trouble in wheat fields in the West, by 
injuring the legs of horses drawing binders etc. 


Losses in yield are a much more serious result of weeds. They seem 
to have harmful effects on the crop. It may be that this effect is due to 
substances given off from the weeds, and poisonous to crops. Such actual 
loss to the crop was estimated in Minnesota to mount up to 40 bushels 
per acre. Where 60 bushels should have been harvested, only 20 bushels 
were threshed out. The general result of the presence of weeds is the 
crowding out of the crop, while weeds shade it and keep the leaves from 
evaporating enough water to make the proper amount of food. In dry sea- 
sons, the weeds use up too much of the available moisture. The U. S. 
Department of Agriculture has estimated the loss due to weeds in crops and 
meadows at $1.00 per acre. 


Another injury from weeds is increased harvesting cost. Weedy hay 
takes longer to cure. Weedy grain uses more binder twine and extra work 
is required of the horses to cut the grain. ‘Russian thistle, bindweed, 
and Canada thistle are usually a source of great annoyance at harvest 


REPORT OF THE SOCIETY 93 


t me to the growers of small grains.’’ (Cox, 11.) When the diminished crop has 
been harvested, at too great an expense, the loss has only begun to show. 
Weed seeds are as expensive in the threshed-out seed as are the weeds to the 
growing crop. The grain-buyers and graders, the elevator owners, and the 
millers, are the stone wall into which the poor reckless farmer bumps when 
he ships his weedy grain, clover or timothy seed. They are the real police, 
and have power that dwarfs that of the seed inspector; yet they are the far- 
mer’s good friends as well. According to Dymond (3) when the grader ex- 
amined samples representing 25,000 bushels of wheat he found only 92.6% 
by weight of pure wheat, the remainder was largely weed seeds. This is 
a bad example, but a car of flax examined showed weed seeds to be 16% 
of the total weight. 


Western grains are graded and “‘docked,”’ fortunately for the Quebecer, 
at Winnipeg and Fort William-Port Arthur. Weedy grain cannot be 
binned with its proper grade until cleaned. The percentage of impurities 
is deducted and dockage set in accordance with this percentage. It was 
found that the actual dockage at terminal elevators set by the Inspectors 
in the year 1912-13 was over 100,000 tons. To haul this cost, at an average 
of $6.50 per ton, $650,000. From 10 to 20% of the best screenings are ship- 
ped to Ontario and Quebec, most of the rest goes to the Unites States. 
In any case the screenings are a clear loss to the grower. Thus it pays 
the grain grower to keep down or control the weeds. Even if he grows 
weeds, there is little reason for shipping them. ‘‘The president of the Nation- 
al Association of Thresher Manufacturers of the United States says: ‘The 
manufacturers of threshing machinery of both the United States and Canada 
are perfectly willing to furnish with each machine a cheat or dirt screen, 
and with proper use of the same the operators of threshing machinery 
can take most of the shrunken grain, dirt and weed seeds out, so that the 
grain can be delivered to the farmer practically clean.’ Another manu- 
facturer states: ‘We have for some years been supplying an attachment 
to our separators which are shipped to the Argentine Republic, where, 
I understand, they have no elevators in which to clean the grain.’ A grower 
who owns a threshing machine should fit it with a set of sieves that will 
make it possible for him to clean his grain more efficiently as he threshes 
fey Loss can be avoided if the farmer will insist that the thresher 
operate his separator so as to clean the grain more thoroughly at threshing 
time.’ (3, 38). Here may be mentioned what the government experts 
advise should be done with screenings. ‘‘The finer weed seeds (black seeds) 
in screenings should be separated from the rest and burned. Screenings, 
after being carefully cleaned over a 1-14 inch perforated zinc screen to 
remove the fine seeds, make a valuable feed for any kind of stock. They 
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had better be ground, for horses or cattle. They are a very valuable poultry 
food.”’ (3, 40). 


So much for seed grain. Just as important is it that similar attention 
be paid to sowing only clean seed of grass, clovers and other fodder or pas- 
ture plants. Pure seed can be purchased in small quantities from the 
experimental farms, from farmers who are specializing in seed growing, 
from seed centres and farmers’ clubs, and from seed merchants who are 
careful in securing good stock. The names of reliable dealers may be 
secured from the Cereal and Horticulture Departments at La Trappe, 
Macdonald College, and other experimental farms. 


Further losses from weeds are caused by burs, cockle-burs and tick- 
seeds found in fleeces. The annual wool clip loses value to the producer, 
the shearer loses time and the grader has to grade the wool lower. Other 
losses are unnecessary impoverishment of the soil. Weeds draw on the 
mineral plant food and nitrogen of the soil, they rob it of moisture, and cer- 
tainly reduce its market value. Weeds crowd out the crop, or choke it and 
drag it down. Some weeds are real parasites. Dodder kills clover, al- 
falfa, and flax. Dwarf mistletoe causes witches’ brooms on balsam-fir, 
and broom-rape lives on clover and tomato. 


Still more losses are the result of fungus diseases carried over 
and harbored by weeds. The fragrant wild plum becomes a menace when 
it is the host of black knot, plum pockets, or brown rot. Wild mustard may 
be infested with club root (finger and toe) disease. Other weeds harbor 
injurious insects. 


Control of Weeds 


Dominion and Provincial Laws and Organization 


The Dominion and the Provinces share in the controlling of weeds. 
While the laws respecting weeds in the older provinces have been allowed 
to lapse, or were never enforced, a new spirit is showing itself. Encourage- 
ment of agricultural education by the Dominion and the Provinces is 
having its effect in this regard, though no doubt the pressure of economic 
necessity is the greatest factor. Public sentiment, plus the notable interest 
taken by the public carriers, are seeing to it that more careful cropping 
and the sale of weed-free forage and products are enforced. 


The Dominion ‘Seed Control Act, 1913’’ is administered by the Seed 
Branch by means of inspection, and, after due warning, occasional prosecu- 
tions for adulterating and misrepresenting seed. The effect is that a greater 
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‘number of inspection visits has shown fewer prosecutions necessary. In 
1914 inspection increased by 22% and a decrease of 16.5% in violations 
of the law was noted. The reports of the Seed Branch show that, in larger 
numbers, the farmers demand and get clean, viable seed from the dealers. 


The following notes from the Annual Reports of the Commission of 
Conservation (7) and the Agricultural Gazette (2) have to do with weed 
acts of the provinces. Nova Scotia places a law in the hand of municipal- 
ities. Each may compel its landowners to destroy weeds. One county 
makes owners destroy the poisonous ragwort on their land. Another 
district compels its occupants to get rid of weeds with wind-borne seeds. 
The Dominion Seed Control Act, 1913, is in force in New Brunswick (1914). 
The British Columbia government, according to the terms of the “Noxious 
Weeds Act, 1915,’’requires all occupants, or the agents of owners, to destroy 
noxious weeds. Municipal Councils are considered owners of the land with- 
in their boundaries. Inspectors enforce this act, in cooperation with the 
police. The inspector may enter, and destroy noxious weeds, on non- 
residents’ land. Various unoccupied lands cause much trouble. Among the 
worst weeds are the Russian and Canada thistles, stinkweed, and wild 
mustard. The Alberta government in enforcement of their ‘“‘Noxious Weed 
Act”’ appointed in 1915 fifty-six provincial local inspectors, and about 
the same number were employed by municipalities. Each provincial 
inspector looks after 9 to 20 townships. Farmers must when noti- 
fied destroy noxious weeds. Prosecutions for violations of the terms of the 
Alberta Act were reduced from 60 in 1913 to 40 in 1915. The “Wild Land 
Tax”’ is having a beneficial effect in securing the interest of absentee land- 
owners. On behalf of the educational campaign being waged, 25,000 weed 
bulletins have been sent out since 1912. In Saskatchewan, the Weeds and 
Seed Branch of the Department of Agriculture enforced the Noxious Weeds 
Act, 1916. The keynote of the work of the Branch is “‘weed control.”’ 
The act specifies that each man shall try to the best of his ability to keep 
his weeds under control. Each municipality must appoint an inspector 
by March 1st, each year, on penalty of each member of the council being 
fined $25.00. In 1913 fifty districts employed paid inspectors at salaries 
of from $700 to $1,000. Jn so far as possible the inspectors are trained 
men, acting as Agricultural Secretaries who further cooperative marketing 
and general agricultural development. Manitoba directs its municipal 
councils to appoint inspectors by May 1st yearly. The Manitoba act 
compels landowners and railroads to keep down noxious weeds. Thresh- 
ing machines must be thoroughly cleaned at each farm after threshing, 
and sweepings destroyed. Screenings from cleaned grain may not be sold 
in the province. Weedy crops may be destroyed by an inspector, who may 
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prevent weedy land being rented after due notice to the owner. Though 
resented at first, this act now receives general observance and enforcement. 
Ontario reports tend to show the provincial ‘“‘Act to Prevent the Spread of 
Noxious Weeds”’ is ineffective, not enforced, and virtually a dead letter. 
This is accounted for by ignorance of the act, and fear that it will not be en- 
forced. In this province there are, however, several organizations assisting in 
the spread of knowledge of, and sentiment for, weed control. These include 
the Agricultural and Experimental Union, Farmers’ Clubs, and Farmers’ 
Institutes. The district representatives assist in this work. The ‘Union’s”’ 
committee on improving the act has made important recommendations 
urging publicity, organization for enforcement, and the banning of sixteen 


additional weedy plants. 


Passing to the Quebec law of 1909, now in force, we find that on 
the complaint of any person, and after eight days’ notice, owners, 
occupants and landowners must cut down and destroy noxious weeds 
on land not in crop. Refusal or neglect to comply may result in a fine of 
forty cents a day till the ordinance is obeyed. Any person may compel his 
neighbor to pull wild mustard and daisies, even.in a sown field, as soon as 
the weeds flower. It appears that this law would be quite effective in any 
community where a strong spirit in favour of weed control existed. Un- 
fortunately, enforcement of the law seems to be entirely optional. It 
should be imperative on each township or municipality to appoint qualified 
weed inspectors. Tactful and patient work by them would soon make weed 
control a less heavy burden. 


Quebec is, nevertheless, making progress in controlling the most danger- 
ous weeds. Yet the report of Mr. F. C. Nunnick (7) on the agricultural 
survey, 1912-13, showed ‘‘that practically none may be said to be following 
a systematic rotation of crops’’ but, ‘‘the farmers practising a rotation 
were found the more- progressive, their farms carried more stock per acre 
o tillable “area than, +> -<- where no hoed crops were raised.’’ In some 
districts the farmers have fanning mills, or can secure their use, and clean 
their seed before sowing. In other places the farmer’s clubs have bought 
up-to-date machines. In still other districts, the fanning mill isan unknown 
quantity, many of the farmers have never seen one. The survey, 1914, 
shows that on 82% of the farms examined couch grass was increasing as 
a weed, on 51% ox-eye daisy, and on 17% sow thistle. 


Successful Methods used in Weed Control 


Improved methods of cultivation and farm management hold the 
solution of the weed problem and of these crop rotation is the outstanding 
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one. In some cases the weeds will themselves decide the nature of the crops 
used, but all good alterations in crop help. If they contain both hoed crops 
and pasture the best opportunity is had to kill those weeds such as pigweed, 
mustards, or purslane, which thrive in cultivated fields, or in hay, such as 
daisy, Canada thistle and buttercup. Small grains and hay, then, should 
alternate with tilled crops. 


Annual and Biennial Weeds. 


Annual weeds germinate, fruit, and wither in the same season, and 
when sown with grain and other annual crops, such as roots, peas and 
flax may cause heavy losses. To sow clean seed, to seed heavily rather than 
lightly, and to cultivate the growing crop before the weeds gain headway, 
are some of the most important steps to be taken in dealing with annual 
weeds. Another vital point in eradication of these weeds is to prevent 
their setting and ripening seed, and, where possible, cultivation must be 
kept up as long as possible. The practice of killing weeds by chemical 
sprays has spread chiefly from the great wheat-growing districts of the 
U.S.A:, those of the prairie states. The spray, usually sulphate of iron (cop- 
peras), or sulphate of copper (bluestone), is applied with a power machine 
of the row-sprayer type used for potatoes. For small patches a practical 
hand sprayer will be useful; It should be of brass or wood, and of three or 
four gallons capacity. For grain fields, the traction sprayer or power 
sprayer is useful, throwing a misty spray. About 75-100 lbs. iron sulphate 
to the barrel of water costs nearly $1.00-$1.25, and sprays one acre. Chemi- 
cal sprays, while they do not seriously affect grasses, kill the leaves and stalks 
of many weeds. Such crops as clover, buckwheat, and flax should not be 
sprayed. The spray kills back the tops and keeps the weeds from seed- 
ing. Mustard may be sprayed when the most advanced plants are in bud. 


A great many chemical sprays have been used with success, such as 
common salt, using 125 lbs. to the barrel of 50 gallons, or copper sulphate 
12 pounds, calcium cyanamide 80 Ibs. per acre; sulphuric acid 6, 8 or 10% 
strength, 107 gallons per acre; or the poisonous sodium arsenite at the rate 
of 144 lbs. per acre; The spray of sodium arsenite must not be inhaled. 
The question is still an open one whether dandelions in lawns can be control- 
led by spraying (13), (22), (20, 289). Spraying every three to five weeks 
kills the dandelion tops, but is very hard on the grass too. Spraying may be 
used successfully on paths, roadways and public squares. It should be noted 
that iron sulphate stains concrete sidewalks. When the harvest is completed 
the ground should be plowed and harrowed as soon as possible. This will 
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start a great many weed seeds germinating; these may be harrowed down 
or will be killed by frost. 


The biennial and annual weeds are controlled in practically similar 
ways. A biennial stores up strength, the first year, and flowers the next. 
Often no stems show the first season, as in burdock, wild carrot, blue-bur, 
and wild parsnip, and only a rosette or circle of leaves at the ground shows. 
Cut biennials off below the bud in the fall of their first year, or keep mown. 
These sometimes, however, live on for three or more years, if not allowed 
to flower. In general, the control means as regards seeds and seedlings 
is just that for annuals. 


Perennial Weeds 


More menacing to the grain grower and stock farmer in particular 
are the perennial weeds. Spreading by seeds and by root stocks, roots, 
or trailing stems, they live on from year to year, spread rapidly, and resist 
any but the most persistent and well-planned treatment. Included here are 
the field sow-thistle, Canada thistle, the paintbrush, field bindweed or con- 
volvulus, the dandelionand the plantains, In the West, sow-thistle has called 
forth special efforts of government and farmers to fight it. Grain fields 
have to be fallowed for one or two seasons, and steady cultivation kept up. 
The great point is to prevent the entrance of the weed by seed or roots 
carried by implements or waggons. The appearance of perennial weeds 
should be regarded as a challenge, to be at once accepted. At all events 
perennials must not be allowed to go to seed. If this is done the roots will 
spread slowly, ana may be starved out by cultivating and cutting off all 
green growth. 


Perennials in pastures, such as paintbrush and dandelion, may be 
kept down and killed by sheep. Thistles will only be eaten, however, if 
food is scarce. A success has been made of the use of pigs for rooting up 
bindweed (convolvulus), where the pigs were in a confined space, but this 
weed ‘‘can be eradicated by clean cultivation if thorough and persistent. 
(9). The case requires going over the land once every week or ten days.” 
In California ‘“‘orchardists use the weed knife, which runs under the surface 
of the soil at a depth of from 3 to 6 inches.” (9). The knives are attached 
to a rig like the two-horse corn cultivator, or the knives may be carried on 
a drag beam 8 to 12 feet wide. The knives are all inclined inward. It is 
hard to use in cloddy soil, however. Following cultivation, smother crops 
may be planted; particularly are ‘‘alfalfa, buckwheat, soy-beans and millet”’ 
commonly used (11). The Ontario Agricultural and Experimental Union 
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reports that “‘the experiments have demonstrated in part that rape as a 
crop could be successfully used in the destruction of perennial sow-thistle, 
and couch or quack grass.’’ Smothering small patches of weeds with 
-building or tar paper has been successful, while manure, straw, or old bags 
have all been found useful. 

In conclusion, it should be remembered that “larger crops mean 
fewer weeds.’”’ Increasing the fertility of the soil means heavier crops, 
better able to smother out weeds. Pasture left down too long, or over- 
grazed, becomes weakened, and admits weeds. Certain weeds allow the use 
of, or require special methods to control them in order to reduce the work. 
Special implements may be used, correct rotations applied. It should be 
noted that if weeds are kept from going to seed, and clean seed sown, while 
“perennial weeds are kept from making top growth,” all the principles 
necessary to control our weeds are employed. “Eternal vigilance is the 
price of safety.” 
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INSECT PESTS OF CEREAL CROPS OF QUEBEC 


W. Lochhead, Macdonald College. 


The Province of Quebec does not suffer to the same extent as some 
of the other provinces from the attacks of cereal insect pests. The reason 
is possibly the practical absence of fall wheat and the relatively small 
acreage of spring wheat in Quebec, for it is well known that wheat crops are 
the chief sufferers from attacks of Hessian Fly, Wheat Midge, Wheat-stem 
Maggot, Joint Worm and Frit Fly. 


From records we learn that the Hessian Fly was destructive in 1805, 
1816, 1846-1857, 1877-1884, 1899-1902, and 1913-1915; and that the Wheat 
Midge was destructive in West Vermont and presumably also in Quebec, 
in 1820, 1828-1836, 1852-1855-56. It was probably the destructive agent 
about 1878, but it should be borne in mind that as a rule farmers are not 
good reporters in cases of minute insects like the Wheat Midge, Hessian 
Fly and others of a similar nature. They are liable to guess at the cause of 
the injury. : 

Dr. Fitch, Entomologist of New York State, called attention about 
1854 to the relation existing between weather conditions and insect pests. 
He pointed out that insect scourges occurred during hot dry seasons. Later 
observations go to show that sometimes this correlation does occur, but the 
principle does not seem to apply to all kinds of pests. Army Worm visita- 
tion is generally preceded by one or two dry seasons; chinch bugs in the 
Central States appear in destructive numbers after dry hot seasons; and, 
as Dr. Fitch observes, the worst year of the Wheat Midge, 1854, was one 
of unparalleled drought. 


Dr. Forbes, of Illinois, says that ‘‘a wet season—if not too wet— is 
a favorable one, and a dry season an unfavorable one,”’ inasmuch as the con- 
dition tends to the increase in growth and food-supply to the plant. Most 
serious insect injuries to growing crops diminish with wet weather and in- 
crease with dry. In very wet weather ‘“‘the sap of the plant may become 
so dilute, through excessive absorption of water by the roots that it loses 
its nutritive value, and insects dependent on it are not so well nourished as 
by the denser sap of a plant growing in a drier soil. They consequently 
grow less thrifty and multiply less abundantly, and may even diminish 
rapidly in numbers during a wet season, while if the weather were dry 
and their food nourishing they would increase steadily at a geometrical 
ratio. After a year or two or three of drouth the intelligent farmer will be 


102 PROTECTION OF PLANTS, 1915-16 


more watchful for the first appearance of insect outbreak than after a series 
of unusually wet years.” 


General Methods of Control. 


The various methods of control of injurious insects may be grouped 
into two general classes: A. Cultural or Preventive Methods—those practices 
of culture or of handling the crop that prevent, or interfere with, the 
development of injurious insects; and B. Artificial or Remedial Methods— 
those which deal with injurious insects when they appear by the use of 
poisonous or contact substances, or other artificial means. ‘ 


Cultural or Preventive Methods. 


For most farm crops Cultural Methods are the only practicable me- 
thods. They are essentially Preventives. The most important cultural 
methods are the following: 


1. Rotation of Crops.—The growing of crops year after year on the same 
land permits many insects which feed on the roots to develop and multiply. 
On the other hand, a good crop rotation makes it impossible, or very diffi- 
cult, for an insect to pass through its life stages without being seriously 
disturbed and its food supply destroyed. 


(a) Some rotations are preferable to others when wireworms and white 
grubs are abundant. For example, where corn is the chief crop a rotation 
of clover, corn, oats is better than forage grasses, corn, oats. Professor 
Forbes, of Illinois, advises plowing the grass in early fall, and sowing clover 
either with barley, wheat, or rye. The clover is allowed to stand two years 
and is followed by corn or roots. Certain crops such as clover, barley, wheat 
and rye, are not so liable to attack as are corn, potatoes, mangels, oats; 
they are better adapted to follow sod. 


(b) Moreover, if sod infested with white grubs is broken up early, 
sown to turnips or rape, and pastured with hogs in late summer and autumn 
most of the white grubs will be destroyed by the hogs. As the grubs burrow 
“deeply at the approach of cold weather it is not advisable to pasture hogs 
late in the season. Clover is seldom attacked by white grubs, and hence, 
is useful as a ‘‘starvation”’ crop before planting to corn, potatoes or mangels. 


(c) Where the Clover-Root Borer is injurious in second year clover 
fields, plow up the sod after the first season. 


2. Good Cultivation.—This involves careful treatment of the soil, the 
crop, and its products. (a.) It means careful attention to the waste pro- 
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ducts and the waste places which are breeding places for many injurious 
insects. (b.) It means the adoption of deep, late fall plowing under certain 
conditions, which practice is one of the best methods of dealing with wire- 
worms, white grubs, cutworms and grasshoppers. (c.) It means high fer- 
tility of soil, and good drainage of the land so that vigorous healthy plants, 
capable of resisting the drains of insect attacks, are grown instead of poorly 
-nourished plants which are more likely to succumb. 


Timely plowing, planting, and harvesting are often effective against 
some of the worst insects of the farm. For example, two or three fall plow- 
ings destroy large numbers of maturing wireworms and white grubs; early 
plowing of grass in August destroys the eggs and larvae of cutworms and 
grasshoppers. Late sowing of fall wheat prevents Hessian Fly injury; 
and early cutting of the first crop of clover destroys the first brood of the 
Clover Seed Midge, and thus saves the clover seed of the later crop. 


; The destruction of rubbish, screenings, stubble, dead stalks and weeds 
deprives many hibernating insects of resting or breeding places. Such 
insects are Hessian Fly “flax seed,’’ Chinch Bug, Clover Hay Worm, 
Tarnished Plant Bug, Squash Bug, Stalk Borers, etc. 


Cutworms endeavor to lay their eggs in August-September on weeds 
and grasses. If the land is kept free from weeds and the grass is fed or 
mown few cut-worms will appear the following spring. 


The application of fertilizers is often advantageous in forcing the growth 
of plants that are attacked, and in repelling insects. Kainit, nitrate of 
potash, barnyard manure, wood-ashes, and tobacco dust are said to be 
effective. j 


3. Co-operative Measures Co-operation among the farmers of a dis- 
trict is required for the successful control of certain insects such as the Hes- 
sian Fly, the Pee Weevil, the Codling Moth, the San José Scale, the Plum 
Curculio, the Apple Maggot, Grasshoppers and many others. 


4. Natural Enemies of Insects.—(a.) Farmers and fruit-growers can 
do much to encourage the presence of insectivorous birds among the crops. 
These birds are most important in keeping injurious insects under control. 


(b.) Frequently, too, hogs and poultry can be utilized to advantage 
in destroying white grubs, cutworms, grasshoppers, asparagus beetles, 
etc., in infested fields. 


(c.) Lady-bird beetles, ground beetles, and other predaceous insects 
should be protected as far as possible. 
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Injurious Insects 


The insects that affect farm crops may be classified into (1) those 
that are periodically injurious, and (2) those that are always present and do 
more or less damage every year. In the first class can be placed the Hessian 
Fly, the Wheat-stem Maggot, the Joint Worm, Grasshoppers and Army 
Worm, Western Wheat Stem Saw-fly; and in the second class, Wireworms, 
White Grubs, Cutworms and Plant Lice. 


The Hessian fly, Mayetiola destructor (Say). Healthy wheat stock at left and infested stock at right; a, egg: 
b, larva; c, puparium or “‘flaxseed’’; d, pupa exposed; e, adult female laying eggs; f, female; g, male; 
h, puparia or “‘flaxseed’”’ in natural position between leaves and stalk; 7, parasite 
(Merisus destructor). (Slightly enlarged, excepting e, which is smaller 
than natural). (After Riley, Burgess and Forbes). 


REPORT OF THE SOCIETY 105 


Hessian Fly. 


This insect periodically occasions great losses to wheat, rye and barley. 
In fall wheat regions there are two generations each year. The adult insect 
is a small, dusky, two-winged fly about half the size of a mosquito. The eggs 
are laid on the upper surface of the leaves, in the case of the fall brood the 
second week in May, and in the case of the spring brood about the first week 
in September in Ontario. The maggots on hatching move down the leaf 
and soon imbed themselves at the joints of the stem near the ground and 
injure the plants, often completely killing them. They appear as brown, oval 
objects, resembling “ flax-seeds,’’ and it is in the flax-seed condition that 
they winter. 


The best preventive measures are (a) late sowing, (b) thorough pre- 
paration of the land; (c) trap crops; (d) burning or plowing under infested 
stubble when practicable; (f) co-operation among the farmers. Sow as late 
as local conditions will permit, in a good seed bed, and get the neighbors to 
do the same. 


The wheat joint worm (Jsosoma iritici)—Adult fly, much enlarged. (Reduced from Howard). 


Joint Worms. 


Two species of Joint Worms damage wheat—one producing knots or 
swellings on the stems, single brooded and confined chiefly to the East; the 
other chiefly in the West, double-brooded and producing but slight swellings 
on the stems. Both species are often very injurious, especially to spring 
wheat. The adults are minute four-winged flies. 


The best contro! measures are (a) rotation of crops; (b) burning and 
plowing under of stubble when practicable, or harrowing stubble in the 
spring and collecting with horse-rake and burning; (c) preparation of good 


seed bed. 
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Wheat Stem Maggot or Wheat Bulb Warm. 


‘ 


This insect produces a form of the well known “‘silver top’”’ or ‘‘white- 
head’’ disease of wheat, rye and barley, timothy and other grasses. There 
are probably three broods in a year, the adults appearing in May, July and 
September. It winters as a maggot in the young plants. 

This insect is difficult to control. The following measures have been 


found of value: (a) grain stacked or threshed and the straw stacked ‘or 
burned; (b) burning of the stubble. 


f 


3 


? 


Wheat Midge (Diplosis tritici) —a, female fly; b, male fly; c, ventral view of larva. 
(After Marlatt). 


woh 


Wheat bulb-worm (Meromyza americana)—a, mature fly; b, larva; c, puparium; d, infested wheat 
stem—all enlarged except d. (After Marlatt). 
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Grasshoppers or Locusts. 


These are well known insects, and occasionally do much damage. The 
chief injurious species are the Rocky Mountain Locust and the Lesser 
Migratory Locust in the West, the Lesser Migratory Locust, the Clear 
Winged Locust, the Differential Locust, and the Red-legged grasshopper 
in the East. The eggs are laid in pod-like masses, usually in uncultivated 
ground; the young appear in the spring and mature in July, August and 
September. Grasshoppers are destroyed in large numbers by fungous 
disease, by mites, by parasitic flies, by the grubs of blister-beetles, and 
by birds. 


Wheat plant-louse (Nectarophora cerealis); a, winged migrant; b, nymph of winged migrant; c, wingless par» 
thcnogenetic female; d, wingless female, showing exit hole of parasite—all enlarged (adapted from Riley). 


Grasshoppers may be controlled (a) by scattering broadcast thinly over 
infested fields in early morning a poisoned bran bait composed as follows: 
bran, 20 lbs.; Paris green or white arsenic, 1 lb.; molasses, 2 qts.; oranges or 
lemons, 3 fruits; water, 3 1-2 gals. The bran and Paris green, or white 
arsenic, are mixed thoroughly dry; the juices of the oranges or lemons are 
squeezed into the water and the pulp and peel, cut into bits, added; the 
molasses is then added, and the liquid poured on to the poisoned bran which 
is then thoroughly stirred. The amount given above is sufficient for five 
acres. Excellent results will follow after two to four days. (b) By fall 
plowing of sod land. 


Plant Lice. 


Several species of plant-lice are to be found on cereal crops. They 
collect on the leaves and heads and suck the juices from the plant, causing 
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them to turn yellow and sometimes to shrivel. They multiply very rapidly, 
but are usually, partially at least, held in check by lady beetles, and other 
insects. 


Army-worms. 


Army-worms are the caterpillars of “‘miller’’ moths, and are very closely 
related to the common cutworms. 

There are usually two broods of the Army-worm each season. The 
winter is passed as half-grown caterpillars which mature in May, and the 
adult moths appear early in June to lay eggs on grass leaves for the second 
or summer brood of caterpillars which reach maturity in July and which 
often do muchinjury. The caterpillars or worms usually feed at night, con- 
sequently fields may be ruined before their presence is known. Moths emerge 
in August, and again in October. The following diagram shows the chief 
points in the life-history of the Army-worm. Since the female moth lays 
about 700 eggs it is easy to see how rapidly the numbers increase, and the 
necessity for migration from field to field to get food. 


Serious Army-worm invasions occurred in Ontario and Quebec in 1895 
and in 1914, and from a study of the climatic conditions of these years it 
would appear that they are more abundant in a wet spring or summer 
following a dry season. 


Army-worms may be controlled by (a) plowing three or four furrows in 
front of the advancing army and killing the worms that fall into the furrows; 
(b) poisoning a strip a few yards wide on the threatened side with the poison- 
ed bran mash, such as is used against the grasshoppers, and (c) plowing the 
fields in late fall. 


Wireworms. 


Wireworms are the grubs or beetles known as click beetles or “‘skip- 
jacks.’’ They are slender, yellowish, wire-like grubs, 1-2 to 1 inch long, 
mostly vegetable feeders and living in the ground. There are several species 
of wireworms, but they have very similar life-histories. In general the 
beetles emerge from the ground in May and lay their eggs in grass land, on or 
close to the crown of the roots. The young grubs feed and grow all summer, 
and do not mature until July and August of the third year. Then they 
change to pupae, and a month later into beetles, but the latter do not 
appear until the following May. 

Wireworms develop mainly in sod land and require practically two years 
to complete their life. The following preventive measures are valuable: 
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Melanotus cribulosus: The Corn Wireworm—a adult beetle; 6 wireworm or larva; 
c last segment of larva. 


» NES 


3 


Agriotes mancus (Wheat Wireworm)—a adult beetle; b wireworm or larva; 


c last segment of larva. 
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(a) fall plowing of sod land twice; (b) a special rotation of crops, bearing 
in mind the fact that clover, barley, wheat and rye are not so liable to 
attack as corn, potatoes, mangels and oats. 

All attempts to poison wireworms in the soil have been futile; more- 
over, no farm crop is immune from their attacks, although many farmers 
claim that buckwheat, mustard and rape are not attacked. 


Drasterius elegans; a, adult beetle; b, wireworm or larva; c, last segment of larva. 


White-Grubs. 


These are the grubs of June beetles which are common in May and 
June about lights at night. Their large size, white body, brown head, en- 
larged hinder portion of abdomen and the curled-up attitude of the body 
distinguish them from other grubs that occur in the soil. They feed on the 
roots of all kinds of grasses, cereal crops, corn, potatoes and root crops gener- 
ally. They also injure strawberries, fruit trees and shade trees. 


REPORT OF THE SOCIETY i Ua es 


The beetles appear in May and June and lay their eggs below the sur- 
face of the ground, usually near the roots of grasses. The grubs live for 
over two years in the soil. Grubs hatched in June, 1910, change to pupae 
in July, 1912, and emerge as beetles in May and June, 1913. 


Biological facts of importance have been obtained in recent years (see 
Bulletins 116, 186 and 187, Illinois Agricultural Experiment Station, and 


Lachnosterna arcuata—a, adult beetle; 6, pupa; c, egg; d, newly hatched larva; e, mature larva; 
f, last segment of larva. 


Farmers’ Bulletin 543, U. S. Department of Agriculture) regarding the 
habits of white grubs, which may be summarized as follows:— 


(a) Some species have a life-cycle of two years, but most have a cycle of 
three or four years. 


(b) The life-cycle tends to lengthen northward. 


(c) The adult beetles feed on the leaves of oak, ash, elm, poplar, willow, 
maple, hackberry, plum and apple, during the night and migrate to the 
soil in early morning. Mating occurs at night. They have been ob- 
served feeding on corn and grass. 


(d) The eggs are generally deposited in the high grounds covered by vegeta- 
tion near wood lands. 


(e) Clover, alfalfa and buckwheat are not injured, and small grains are not 
so much injured as are corn, timothy, strawberries and potatoes. 


(f) As the grubs change to pupae about the end of July, disking infested 
land as soon after that date as practicable destroys large numbers of the 
tender pupae and adults in the ground. 


(g) Where grubs are small (first year) or large (second year) plowing up to 
1st October destroys large numbers. 


(h) White grubs are most abundant in the neighborhood of trees. 
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(i) The adult beetles prefer to lay their eggs on (1) pastures; (2) small 
grains; (3) fallow land grown up to weeds; (4) clover and corn; (5) 
meadow crops (Forbes). 


Lachnosterna rugosa—a, June-bug, adult; b, June-bug or white grub larva; c, last segment of 
white grub and larva. 


Regarding methods of control, as with wire-worms, remedial methods 
are difficult and unsatisfactory. (a) A short rotation in which clover follows 
grass or is grown at short intervals will prevent the increa e of these insect:. 
Small grains should follow clover before corn or potatoes. (b) Fall plowing 
of infested sod. (c) Hogs and poultry will kill large numbers of white grubs, 
when allowed access to the field being plowed. (d) The adult June beetles 
can be trapped in large numbers by lanterns set in a basin of water or diluted 
kerosene. 


Cutworms. 


These are the caterpillars of ‘‘miller’’? moths which are common visitors 
of lights in August. They are night-feeders and are essentially grass and 
clover insects, and by far the greater number are bred in pastures and 
meadows. There are many species, some of which, however, cut off young 
corn, mangels, cabbages, turnips and tomatoes. 
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_ The majority of the cutworms winter as partly-grown caterpillars and 
pupate in the ground in late June and early July. The moths emerge in early 
August and lay their eggs in grass lands. The caterpillars that hatch from 
these eggs feed on the roots of grasses until winter sets in. 

Cutworms are then most destructive in May and June. They lie hidden 
in the daytime in the ground close to the plants attacked, but at night they 
come to the surface to feed and “‘cut off’? the young plants close to the 
ground. 
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A cutworm—showing various stages. 


Cutworms are readily controlled by (a) a poisoned bait such as is used 
against army worms and grasshoppers; (b) deep plowing of grass lands in 
autumn destroys many eggs and young cutworms; (c) protecting cabbages, 
tomatoes, etc., by a collar of tin around the stem. 


‘“‘White Head’’ Disease of Cereals and Grasses. 


It is often observed in a field of oats or other cereals that many of the 
heads are white, and on examination it is found that these heads have not 
filled out. This “white head”’ condition, sometimes called “‘silver top,” is 
produced by several agents, to some of which reference has already been 
made. The Wheat Stem Maggot and the American Frit Fly are largely 
responsible in the case of wheat heads and timothy, and in other cases where 
oats are concerned the cause is a minute, sucking, yellowish-brown insect 
called the ‘“‘grass thrips.’’ This insect lays its eggs in spring and the young 
forms become full grown in about two weeks. It is likely that there are 
several broods of this insect and that it is able to reproduce in much the 
same way as plant lice. At present no remedy is available. 
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Roots. 


(a) 
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Host Key to Insects Injurious to Cereal Crops 


Plants stunted, yellow, and withered or dead; roots eaten. 


(1) Smooth, slender, wire-like, 6-legged worms present in the 
soil. Wureworms. 


(2) Present in the soil large soft-bodied whitish grubs, with brown 
heads, and hinder portion of body thicker than fore end. When 
disturbed grubs curlup. WhiteGrubs. 


(3) Large dirty brown maggots, 1-1 inch long. Meadow Maggots. 


Stems and Leaves. 


(a) 


(b) 


(c) 


(d) 


(e) 
(f) 
(g) 


(h) 


Young plants dwarfed, and color changed to yellow or brown; 
stems shrivelled at the base, often bent or broken off, flaxseed 
objects found embedded at or near the base. Oats immune. 
Hessian Fly (Mayetiola destructor.) 


Stems above last joint dead, and the heads white,—‘‘silver top”’ or 
“white head’’ disease. Greenish maggot in stem above last joint. 
Wheat Stem Maggot (Meromyza Americana) and American Frit-fly 
(Oscinis carbonaria). 


Swellings or galls on the joints, and the stems bent or broken before 
harvest. Joint Worm (Isosoma tritici). 


Stems broken down and tunnelled, blackish near the joints; heads 
turning white; presence in tunnel of yellowish-white grub of saw- 
fly; oats immune. Western Wheat-stem Saw-fly (Cephus occiden- 
talis). 


Leaves sickly and whitish; the presence of small red and larger 
black and white bugs. Chinch Bug (Blissus leucopterus). 


Stems and leaves sickly; the presence of many green plant lice. 
Wheat Plant Louse (Aphis avenae). 


Stems and leaves eaten by large dingy striped caterpillars. Army- 
worm (Leucania unipuncta). 


Leaves eaten by locusts or grasshoppers. Red-legged and other 
Grasshoppers. (Melanoplus femur-rubrum et al). 


Heads. 
(a) 


(b) 
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Heads turn white and grains are shrivelled or imperfectly filled. 
Wheat Stem Maggot (Meromyza Americana) and American Frit-fly 
(Oscinis carbonaria). 


Heads shrivelled and blighted, and imperfectly filled, and the 
presence of orange colored maggots. Wheat Midge (Diplosis 
tritici). 


(c) Heads covered with green plant lice. Grain Louse (Aphis avenae). 


(d) 


(e) 


Heads turn white; minute dots or lines on leaves usually running 
parallel with the veins and remaining white; the work of minute 
insects. Grass Thrips (Anaphothrips striatus). 


Spotting of the leaves, spots whitish at first, turning brown or 
black. Six-spotted Leaf-hopper, Cicadula 6-notata. 
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NINTH ANNUAL REPORT 


Quebec Society for the Protection of Plants 
from Insects and Fungous Diseases 


1916-1917. 


To the Honourable J. E. Caron, M.P.P., 
Minister of Agriculture, 
Quebec. 


Sir :— 


I have the honour to present herewith the Ninth Annual Report of the 
Quebec Society for the Protection of Plants from Insects and Fungous 
Diseases, containing proceedings of the winter meeting of the Society, 
which was held at Macdonald College, Ste. Anne de Bellevue, Que., on the 
23rd of March, 1917. 


Included are the papers that were read, and the reports of the officers 
of the Society. 


I have the honour to be, 
Sir, 
Your obedient servant, 


J. M. SWAINE, 


Secretary-Treasurer. 
Ottawa, 1917. 


et 
mt 
— 


- QUEBEC SOCIETY FOR THE PROTECTION OF PLANTS ce 


OFFICERS FOR 1917-1918 


2 4 
Bese: = President —Professor W. Lochhead, Macdonald College. 


President Mr. Auguste Dupuis, Director of Fruit Experiment 
Stations, Village des Aulnaies, Que. 


_ Secretary-Treasurer—J. M. Swaine, Assistant Entomologist for Forest Fi 
Insects, Ottawa. 
ee 
Curator aa Librarian—P. I. Bryce, Assistant in Biology, Macdonald ~ 
College. 


_' Directors—Rev. Dr. Thos. Fyles, Ottawa. 
Rev. Father Leopold, La Trappe. 
Rev. Brother Victorin, Longueuil. 
A. F. Winn, Esq., Montreal. 
Rev. Prof. Fontanel, St. Mary’s College, Montreal. 
G. Maheux, Provincial Entomologist, Quebec. | 
G. Chagnon, Esq., Montreal. 
Prof. W. P. Fraser, Macdonald College. 
Prof. G. Bouchard, Ste. Anne de la Pocatiére. 


_ Auditors—E. M. Du Porte, Macdonald College. 
Dr. D. W. Hamilton, Macdonald College. ie 


peeate to the Royal Society of Canada—Prof. W. Lochhead, Macdonald 
College. . 


_ Delegates to the Ontario Entomological Society—Dr. lB Chapais, St. 
Denis, Que., and Father Leopold, La Trappe. 


1921 


JUN 4-1 


LIBRARY 
REPORT OF THE SOCIETY NEV YORK 


BOTANICAL 
JA Ris 


on 


-MEMBERS OF THE QUEBEC SOCIETY FOR THE PROTECTION 


OF PLANTS 
Remmeitas Paulin ener I ye O Wis cee bE, wets C. E. F., Dept. of Agr., Ottawa 
TSG 2 SOLE SRS iota eats eevee 230 Addington Ave., Montreal 
en aINE NU MESARER SO Pere AS te Sats kee ee NL ees 5 xeesee ool 2 Kentville, N.S 
We eatin te ne Saag oe eae WY PG Site Sse Dept. of Agr., Ottawa 
pS Ne POON PS ee ss ces oe eae. AE Ss Ste. Anne de la Pocatiére 
PCH AIM MEM tte te Re Ss ocak. Bro Cpe es Ste. Anne de la Pocatiére 
PaeieE alee COl 2 Wi al sd ee. oe i es ee Agric. College, Truro, N.S. 
ET SEUSS CASE ok ot amet ee a ee aa C.E.F., Dept. of Agr., Ottawa 
Pee ee ere ek ets PSs Se ar ak Ge. oe ous tee ts Macdonald College 
SY ATEUGA Deed DSSS OMe Nes Ai Ue ea oi Ae ee i C. E. F., Dept. of Agr., Ottawa 
ESUREEA ERS NaS Reg Not S09) Svs en GNARL. oo ik & wheats Ss Macdonald College 
fampnelldeevy Dro Robt. os. Ro ees 68 St. Famille St., Montreal . 
RE MOD hen e et nao Mr fe aE CAP Was bin bay P.O. Box 521, Montreal 
COUP SYEYE TS Ii Olan Sane Ag Ra Pale Ae UN et a Re ‘St. Denis-en-bas, Que. 
Rene statl we Worcs. ueste ging gee Entomological Branch, Dept. of Agr., Ottawa 
Rebate ann LN rir set po tiety, Stee, wayne eke € 154 Bourgeois Street, Montreal 
RUISEp ENE Gackd ceed) Fh SO co eee et wy ak OS rae vrai La Trappe, Que. 
Worcuedtis Weve Profs. '<'.¢ 27: Bd eer Ne ake Se od ie Loyola College, Montreal 
Reon bette Mace he Meee ae na C. E..F., Dept. of Agr., Ottawa 
STUDS) ERS SSeS Aan SG Re asi ee ice eee 330 First Ave., Maisonneuve 
SNS el Bats a ee le SR Ail es ee Se een Senin aoe Bang ite Saskatoon, Sask. 
at i eae ER Sed ae, he ae NicnatghSe se St. Hyacinthe, Que. 
ESCO) RG aL ONE ae a er Ea Dept. of Agric., Barbados, W. I. 
Ee SENS BR aS a al ea ee em C. E. F., Dept. of Agr., Ottawa 
Beene a NN a ep ye IN ONG odo. Ys Pe eo eee ae 777 Shuter St., Montreal 
Me cteiteM ne Ya nos Ge, i hae C. E. F., Dept. of Agr., Ottawa 
PUERTO Ro ay ssc es bok ee ea, tae ee Eee. Dept.; of Agr, tte 
oot s1D Ps WEP BLN PS SES Se a A i ge Macdonald College 
RRM AMID UIGLO oad cies ates asa e gs ke Was ds des Aulnaies, Que. 
CONSTS TILDE Ere Bie USE Soe CE Ser Merck, howe, Vernon, B.C. 
RCN APACE oie, sen pede le DAG oe Nees ee La Trappe, Que. 
NEM CRA NAL ME te Joh ck eile e So diac e/u, sie HE 6d > Fredericton, N.B. 
a NS 2 Ba a St. Mary’s College, Montreal 
"| Fraser, Ce ON EEE Fire Car el ee ees Macdonald College 


I “uh A 5 april eae See ORY a. 
; ee intr 
6 PROTECTION OF PLANTS, 1916-17 
Petes me Dr. THOS! Wo ack sae ode ees ae 368 Frank St., Ottawa 
AE ES SE ae a RO ear a a li Sr ge 148 St. James St., Montreal 
RetOn SO ATtAUE pee es eke Entomological Branch, Dept. of Agr., Ottawa 
ioapernam -C.-Bo os foo. a ie eles .C.E. F., Dept of Agr., Ottawa 
Tas VANS Oe aA ire CoS ar re Parr a el SERS, 5 Macdonald College 
Peteseita Alfredson ee ee Ge Ste. Anne de la Pocatiére 
Serer nares. .9 3. ..ae Seo bare 955 Fe Re ee Ft. Coulonge, Que. 
Metter des EP TOLs 2. cick ae dss s wht Carns ae St. Mary’s College, Montreal 
eaaeaten VES Wd toe Usd econ ve Bae casa ene SE ee Ste-Adéle, Que. . 
Memmi Ly the ker se. Saoys ie Se aye C. E. F., Dept. of Agr., Ottawa 
BE OMIS ATI GOI: 2 os ois Seay ia h tei h et as oc ere ee ee Cowansville, Que - 
Semper ONO) 5D IW. es Note ce ee tela Macdonald College 
Prerammoitd> FS. oS eatin ys ees ce ee oe ee Macdonald College 
emis OG. 2. ha Entomological Branch Dept. of Agr., Ottawa. 
O'Neal CRIS eit spitgate: ele re a eR 4610 St. Catherine St., Westmount 
MERON CN ss PPALIOE, «. gh ac > set ox on dast a si ute oa eee La Trappe, Que. 
fivenipes, CC: Bo. laces: Entomological Branch,.Dept. of Agr., Ottawa 
Beier oraman. tow pace Sree Bat on eee Chateauguay Basin, Que. 
Eng ES SIN 6 RR oe ae aa a Coa ona eae Rese ed UM oe Ottawa, Ont. 
Petia s teey.. Prot. Sarr viene igh ge Bae A Loyola College, Montreal 
STH SY DE IER ee Berg a PONE ee ia Na se eemrtal” cna Pe a Forest Service, Que. 
Meno. ev. Father. (2072 tre hse eo ar gece ee eae La Trappe, Que. 
Pevasseur, hey: Paul foci aeek 2 ot eh es Ste. Anne de la Pocatiére 
Prana key. Brother io: ere. a, Racy Eee ne ..La Trappe, Que. 
Ben PEOt Potts <tecn: : hut eed Siepis Meet McGill University, Montreal 
rae ede ErOt, AW... hac ha amas ih tae Macdonald College 
mraeGlement, Dr W: Ti. tee isk Queen’s University, Kingston, Ont. 
PIO Mae oe hrs ek a So Dot een eel Provincial Entomologist, Que. 
MMIII VV cA. oo os cee Sa Ok CREE ee St. Catharines, Ont. 
RmtecHians A. EL eo Poe a SE Bra a ee O. A. C., Guelph 
1), SU LEEH SPOT CW OO a ape Bo <n ene ae Gt Mes lle Macdonald College 
PUMA NT See eo 5 os 2k acm aS) yal ae eg RO Me one ee cae a ee Macdonald College 
Wieose, Gi A. he we eve ae le. «009s Ouerbes Ave: Outremone 
Mena nr COL. PAIMES. 00, 2... 65 elas Satis ee Bee Ri cara Macdonald College 
PIPRAR GME hn. eter Nests Deas bi Praia tere | re Sh eh ar eee Quebec - 
PPV CR INUALRATCE, <5 203 ht tee wens ahs git SRO Macdonald College 
EAE AERSVITG Hn ooo k oto Rake oe ds rae le aes College de Levis, Levis, Que. 
PLELSTE CTE! fre eae RE ae ert ie a Ste. Anne de la Pocatiére 
PO CaN ey Meir. Sk oe) Gee on Ee aig cee ae Chief Forester, Quebec 
WGC RR aUAUING, VACUK SS hota aCo sake ¢ seat Wis nie hs pee sas wee La Trappe, Que. 


poe 


REPORT OF THE SOCIETY “{ 

are NE a ee he Seay oe err ee ........Chateauguay Basin, Que. 

SURES Rk OE NO SK Sou ed Lae ae eae Woodstock, N.B. 

Eee MAME et th em at ae See ee Sign ete eta Kentville, N.S 

RTE: Se sto RLV T Re es we E - Forest Service, Quebec 

es ne Fee hy Ne Ue ee eS Sudbury, Ont 
Samia bala yA, £ ee ti ano See hehe ee eee -.Macdonald College 
Baw ine Warcissee 2). ee een os eae Po Dept. of Agr., Quebec 
STV aa Py Ue EB i Oe ta ae Seni fk ea Dept. of Agr., Quebec 
pouthie; GoA. sss ies ss. -..,.........-356 Durocher St., Outremont 
BRE etd oitied ahh Wd Pen coe see 2 3} A ee ees _..Dept. of Agr., Ottawa 
SRR TE Oh ac a ne a oe A Macdonald College 
Mae. Pt a hes os Entomological Branch, Dept. of Agr., Ottawa 
Vanderleckoc) n83. ics ees STS Rew ep enemy ten Macdonald College 
re iintt tee yr ict aso Poe ieee CR aE Es Longueuil, Que. 
1 ALOT ae eit ERC on J gr Ay eget pel OS 32 Springfield Ave., Westmount 


HONORARY MEMBERS 


James W. Robertson, Esq., LL.D., C.M.G., Ottawa. 
Hon. J. E. Caron, M.P.P., Quebec. 

Hon. Jules Allard, M.P.P., Quebec. 

F. C. Harrison, D.Sc., Macdonald College. - 

Rev. Canon Huard, D.Sc., Quebec. 

Rev. Father Superior, La Trappe. 

Rev. Father Superior, Ste. Anne de la Pocati€ére. 


& PROTECTION OF PLANTS, 1916-17 


FINANCIAL STATEMENT OF THE QUEBEC SOCIETY FOR THE 


PROTECTION OF PLANTS FROM INSECTS AND 
FUNGOUS DISEASES, 1916-1917 


Receipts 
MEMMMMENOCWAIU. 002) Sekt. earns hae ore ee ne $375 
Interest on Deposit to December 30, 1916... .. 2.00... ese 7 
$382 
Disbursements 


Expenses of members and the evening lecturer to the annual 


58 
aes 


peered ONG. cfs Reco eee, 2. ce + eet Ok eae er ae $56.62 
Expenses of Delegates to Meetings of Allied Societies in 1916.... 37.00 
Office assistance...... PO OAM ERE one DE ne SOP gente ee 10.00 
Serer s ANG SPOStAREs . 252s ps Seed AN ies ents os py ae ee 28.10 
SAE RS PATN ES. hore 3 he Os eae Ne. Fete Toots pe ads ee eee 50.00 
Paiauce cash on land,“Mareh 23; 1917 22.02 2k ee. pet i ek 201.11 
$382.83 
J. M. SWAINE, Secretary-Treasurer. 
WM. LOCHHEAD, President. 
Auditor: 


E. M. DUPORTE. 


Ae 


REPORT OF THE SOCIETY 9 


NINTH ANNUAL REPORT OF THE QUEBEC SOCIETY FOR THE 
PROTECTION OF PLANTS 


Report of the Winter Meeting 


The Ninth Annual Meeting of the Quebec Society for the Protection 


‘of Plants was held in the Biology Building, Macdonald College, on Friday, 


March 23, 1917. There was a large attendance of members, representing 
many parts of the Province. Dr. W. A. Riley and Dr. F. W. Barrus, both of 
Cornell University, were the guests of the Society and were the chief 
speakers at the Convention. 


Business Meeting 


The Annual Business Meeting was opened by the President, Professor 
Lochhead, at 2 p.m. There were present: Dr. Harrison, Professor Wm. 
Lochhead, Professor W. P. Fraser, Dr. Hamilton, P. I. Bryce, E. M. Du- 
Porte, J. Vanderleck, of Macdonald College; Dr. J. C. Chapais, St. Denis; 
G. C. Piché, G. Maheux and M. H. Kieffer, Quebec; Father Leopold, La 
Trappe; Dr. Corcoran, Loyola College; A. F. Winn, Dr. R. Campbell 
and G. E. Moore, Montreal; R. F. Cummings, Maisonneuve; Dr. C. G. 
Hewitt, H. T. Gussow, C. E. Petch, C. B. Hutchings and J. M. Swaine, 
Ottawa. 


The minutes of the last meeting, March 14, 1916, were read and ap- 
proved. 


The report of the treasurer was read and accepted. 
The following officers were elected for the ensuing year:— 


PRESIDENT—Professor W. Lochhead, Macdonald College. 


VicE-PRESIDENT—Mr. Auguste Dupuis, Director of Fruit Experiment 
Stations, Village des Aulnaies, Que. 


SECRETARY-TREASURER—Mr. J. M. Swaine, Assistant Entomologist for 
Forest Insects, Entomological Branch, Ottawa. 
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CURATOR AND LIBRARIAN—P. I. Bryce, Assistant in Biology, Macdonald 2 
College. | 


fancrons Rev: Dr. Thomas Fyles, Ottawa; Father Leopold, La Thipee 
Bro. Victorin, Longueuil; Prof. Fontanel, Montreal; G. Maheux, 
Quebec; Messrs. A. F. Winn, Montreal; G. Chagnon, Montreal; 
W. P. Fraser, Macdonald College; G. Bouchard, Ste. Anne de la 
Pocatiére. 


Aupitors—E. M. DuPorte and Dr. D. W. Hamilton, Macdonald College. 
DELEGATE TO THE ROYAL SOCIETY OF CANADA——Professor W. Lochhead. 


DELEGATES TO THE ONTARIO ENTOMOLOGICAL SOCIETY—Dr. J. C. a 
and Rev. Father Leopold. Eg 


Letters of regret for inability to attend the meeting were received from 
Rev. Dr. Fyles, Ottawa and Rev. Canon Huard, Quebec. 


It was decided to continue for another year the usual grants from the 
Society’s funds for expenses in connection with special investigations of 
insects and fungous diseases in the Province, and for expenses incurred in the 
preparation of the lists of insects and fungi. 


The List of Coleoptera of the Province of Quebec prepared by Mr. G. 
Chagnon, and accepted for publication at the last Annual Meeting, was 
reported ready for publication. The manuscript had been retained by the 
author for revision. 


It was decided to hold the summer meeting of the Society at a place and 
date to be selected later by the President and Secretary. 


The executive was granted $25 to help towards the entertainment of 
the delegates of the Ontario Entomological Society at its annual meeting 
in November at Macdonald College. 


The Honourable J. E. Caron, Minister of Agriculture; Hon. Jules Allard, 
Minister of Lands and Forests; Rev. Canon Huard, of Quebec; Dr. F. C. 
Harrison of Macdonald College; the Rev. Fathers Superior of the College 
at Oka and Ste Anne de la Pocatiére were elected unanimously Honorary 
Members of the Society. 
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GENERAL SESSION 


The General Session of the Ninth Annual Meeting was opened at 3 p.m. 
_ by the President, Professor Lochhead, in the lecture room of the Biology 
Building, Macdonald College. A large number of delegates and many stud- 
ents of Macdonald College were present at the meeting. 


Dr. Harrison welcomed the delegates to the College, and in a short 
address expressed his appreciation of the work of the Society. The chief 
paper of the afternoon was an illustrated address by Dr. F. W. Barrus, of 
Cornell University, on Potato Diseases. Dr. Barrus dealt chiefly with the 
physiological diseases of potatoes, and gave a very interesting and valuable 
account of these imperfectly understood troubles of the potato grower. The 
paper is printed in full in the Report. 


_ The evening lecture was given by Dr. W. A. Riley, of Cornell Univer- 
sity, on “Animal Parasites and Rural Sanitation.’’ Dr. Riley’s most in- 
structive and interesting address dealt with one of the most important 
aspects of rural sanitation; it was well illustrated and is a valuable con- 
tribution to the literature of our Society. 


The Summer Meeting 


The Summer Meeting of the Society was held on September 7, at La 
Trappe in co-operative sessions with the Quebec Pomological Society. The 
morning was devoted to excursions through the orchards and gardens of the 
Trappist fathers for the study and collection of insects and fungi, and the 
afternoon to discussions of the life-histories, habits, and control of the 
species that had been collected. The great success of the outing was largely 
due to the hospitality of the Trappist fathers. The members of the Pomo- 
logical Society present at these sessions were unanimous in declaring that 


~ such excursions and discussions were most valuable and helpful. Prof. W. P. 


Fraser had charge of the collection of specimens of plant diseases, and Mr. 
E. M. DuPorte that of insect pests. 
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PRESIDENT’S ADDRESS 


MASTERPIECES OF AMERICAN ECONOMIC ENTOMOLOGY 


By W. Lochhead, Macdonald College. 


The purpose of this paper is to discuss some of the publications of work 
of great merit done by economic entomologists of America, which I am desig- 
nating by the term “‘masterpieces.”’ In these days of many workers and many 
bulletins one is apt to focus his attention over much on recent publications 
and to overlook the older ones. Aware of my own failing in this regard I 
thought that on an occasion of this kind a review of some of the older works 
on Economic Entomology would be not only interesting but also profitable, 
for I am convinced that we can learn a great deal in methods of work and 
presentation from a study of some of the masterpieces which too frequently 
lie neglected on our shelves. The criteria used in the selection were: (1) 
the completeness of the investigations; (2) the economic value of the 
investigations; and (3) the literary value of the publication. 


The progress of economic entomology during the last ten years has 
widened our conception of the term ‘‘monographic completeness.”’ The life- 
history of an insect involves not only a close study of the embryonic develop- 
ment and subsequent metamorphoses but a study of its relations to other 
organisms and to external factors. In other words, the ecological relations 
of insects are more closely studied than formerly, and this study demands 
a knowledge of and the application of biological processes and principles. 
The problems of inter-relations between insects and plants, between insects 
and birds, between insects and their parasites, between insects and disease, 
are very important from an economic standpoint, and their solution, often 
most difficult, is engaging the attention of many workers. 


It is scarcely to be expected that the selection of the masterpieces I 
have made will meet with the approval of every person who is acquainted 
with the literature of economic entomology. The personal equation enters 
largely into a selection of this kind as in other matters, for I must confess 
that it is difficult to adjudge the merits of works apart from the men them- 
selves. Every one of us is in some degree a hero-worshipper, no matter how 
much he may disclaim the title, and this mental attitude precludes an abso- 
lutely correct and fair judgment of the relative merits of the works of men 
even in the field of economic entomology. 
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Moreover, the selection was no easy task on account of the existence of 
a very large number of publications of first-class merit. Most of these, 
however, were ruled out, after careful consideration, on the ground of in- 


completeness. For example, Comstock’s published works on scale insects 


and wireworms are most valuable, as they laid a solid foundation for future 
investigations. They cannot, however, claim monographic completeness of 
treatment. Howard and Marlatt’s San José Scale is most thorough in so far 
as it goes, but the last word was not said. Much has been added to our 
knowledge of the insect since its publication. Osborn’s ‘Insects affecting 
Domestic Animals” is an admirable compendium of information, but it must 
be confessed that much investigation requires to be done before our knowl- 
edge of these insects is complete. 


Perhaps no insect has received more attention than the Codling Moth, 
yet it is difficult to choose a single publication dealing with this insect that 
can be called monographic. The bulletins of Slingerland, Simpson, Ham- 


‘mar, Jenne and Sanderson are comprehensive and deal very fully with the 


life-history stages and their variations due to climatic changes. The three 
bulletins on ‘Life-history Studies on the Codling Moth in Michigan”’ and 
“Life-history of the Codling Moth in N.W. Pennsylvania” by A. G. Ham- 
mar, and “The Codling Moth in the Ozarks” by E. L. Jenne are undoubtedly 
the most complete that have yet appeared, but they are more or less localized 
in their observations. We are still awaiting a monographic report of this 
insect, one that will gather together all the scattered fragments of regional 
observations and discuss comprehensively the anatomy, embryology, para- 
sitism, hibernation, climatic and other ecological factors, and modes of 
control. ; 


Within recent years excellent bulletins have appeared, but most of 
them might properly be called “reports of progress,’ as they do not pre- 
sume to deal exhaustively with all phases. Some of the most suggestive 
of these have come from the Illinois State Experiment Station, under the 
direction of Professor Forbes. These are:— 


- Bul. 134. “Insect Pests of Clover and Alfalfa,’’ by Folsom. 
Buls. 130-1. ‘‘Corn Root Aphis and Corn Root Ant,” by Forbes. 
Buls. 116. 186-7. ‘‘May Beetles and White Grubs,”’ by Forbes. 


The House Fly has claimed much attention of late years, and very full 
information has been gathered regarding its anatomy, breeding habits, 
feeding habits, and its relation to disease in Howard’s and Hewitt’s works. 
Many data, however, are required with regard to hibernation, climatic con- 
trol and habits before it can be said to be exhaustively treated. 
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The bulletins on the ““Chinch Bug”’ by F. M. Webster (Bul. 15), and 
the “Hessian Fly’’ by Herbert Osborn (Bul. 16), published in 1898 by the ~ 
U.S. Division of Entomology, deserve mention here. The authors deal 
with economic insects of great importance in a monographic form, and in 


many particulars nothing new has been added. 


Regarding the habits of the Chinch Bug the most recent investigations 
of Forbes have yielded information of much value, while those of Webster 
have enabled us to control more effectively the Hessian Fly. Neither bulle- 
tin, however, has anything to tell us regarding the embryology of the insect 
treated. 


WorkKsS SELECTED AS MASTERPIECES 


Basing the selection of masterpieces on the three criteria already men- 
tioned, [ have limited the works entitled to such honour to “The Rocky 
Mountain Locust” by Riley, Packard and Thomas; ‘“The Gypsy Moth” 
by Fernald and Forbush; ‘‘The Periodical Cicada” by Marlatt; ‘“The Mexi- 
can Cotton Boll Weevil” by Hunter and Pierce; and ‘The Spring Grain 
Aphis or Green Bug’’ by Webster and Phillips. 


‘The Rocky Mountain Locust’’ by Riley, Packard and Thomas 


This report of the U. S. Entomological Commission is in two volumes, 


the first bearing the date 1877 and the second 1878-1879. As one looks 
through these two large volumes with their wealth of observations, their 


luminous discussions of the habits and movements of the insect, and the 


large number of well-executed maps and illustrations he is amazed at their 
- thoroughness and fulness of treatment. They represent the best efforts of 
~ three master-workers—each a specialist in his own line. A minute of the 


first meeting in Washington after their appointment gives the division of 
labor. Each was assigned a region for investigation. In addition, “‘to Mr. 


_ Riley were assigned: Biology and Natural History, Invertebrate Enemies 


and Parasites (Insects, etc.), Remedies and Devices for the Destruction of 


’ the Locust; to Mr. Packard, Anatomy and Embryology; to Mr. Thomas, 


Geographical distribution, Enemies not entomological, Agricultural 
Bearings of the Subject; and to Packard and Thomas conjointly, Connec- 
tion of Meteorological Phenomena with the Migrations.” 


The task was undoubtedly a large one, nevertheless it was well done. 
No better discussions of the relations of the locust and its ravages to agri- 
culture, of the laws governing the migrations of locusts, and of the influence 
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of meteorological conditions on the development and migrations of locusts 
-have appeared in entomological or biological literature. 


The study of other species of locusts is a good one, while the anatomy 


and histology of the locust are comprehensively treated. It is interesting 
‘to note the assistance given by Dr. C.S. Minot, J. H. Emerton, E. Burgess 


and J. S. Kingsley. 


This great work is monographic in its completeness, deals with a most 
important economic problem, and is written in a charming style. It is 
entitled to rank among the first of the great masterpieces of American 
economic entomology. 


‘“*The Gypsy Moth”’ by Forbush and Fernald 


In my judgment “The Gypsy Moth” by Forbush and Fernald, pub- 
lished in 1896 under the direction of the State Board of Agriculture of 
Massachusetts, is entitled to a place among the masterpieces of American 
economic entomology. Mr. Forbush’s contribution deals with the intro- 
duction of the moth into New England, its increase and spread up to 1894, 
the efforts made to destroy it, and its natural enemies. Dr. C. H. Fernald 
describes its injuries in Europe, and the methods used there to control it; 
also the life-history in all its stages, its habits during these stages, its in- 
ternal anatomy, its natural enemies, and the effects of various insecticides 
on the larve. The illustrations, some from photographs taken in the field 
and others from drawings of anatomical features, are excellent. The 
bibliography is very exhaustive. 


During the twenty years since its publication little new information 
has been added to that given in the work. It is quite true that the great 
experiment of the introduction of foreign parasitic and predaceous insect 
enemies was launched a few years after the appearance of Forbush and 
Fernald’s publication, but the results do not detract from its monographic 
completeness. ‘“The Gypsy Moth’”’ stands out as a masterpiece for its 


thoroughness, completeness and clearness, and in after years when things ~ 


will be seen in a truer perspective it will in all probability be looked upon 
as an entomological classic. 


‘*Mexican Cotton-Boll Weevil’? by Hunter and Pierce’ — 


This work, published in 1912, is sub-entitled ‘‘A Summary of the Inves-’ 
tigations of this Insect up to December, 1911.’ Theinvestigations were begun ° 
in 1895 and were carried on continuously by a large corps of trained workers ° 


\ 
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composed of state officers of Texas, Louisiana, Mississippi, Alabama, 
Arkansas and Oklahoma, and agents of the Bureau of Entomology in charge 
of Hunter, Pierce and Hinds. 


The results, being a joint product of many workers, are unusually com- 
plete, and all phases of the situation caused by the weevil are traversed very 
fully. Perhaps no other insect has received so much careful study. In 
addition to the detailed studies of the various stages of its life-history in 
which observations are recorded over a large area, cecological problems re- 
lating to hibernation, climatic influences, food habits, tropisms, plant con- 
trol, natural control, parasites and methods of repression are discussed at 
length. An interesting series of observations relate to proliferation, the 
reaction of the tissues injured by the egg puncture or the larva. A mass of 
new cells form about the injured tissue enclosing the larva and the pressure 
induced is often sufficient to kill the larva and even the adult. 


One of the most valuable and-suggestive features of this bulletin for 
the economic entomologist is the description of the methods of study and 
investigation used in getting information regarding the various phases of 
the problem. 


Considering, then, the character, number, importance and monographic 
completeness of the investigations carried out, we have no hesitation in 
ranking Hunter and Pierce’s ‘‘Mexican Cotton-Boll Weevil” among the 
masterpieces of recent economic entomology. ; 


‘*The Periodical Cicada’’ by C. L. Marlatt 


This bulletin (71) of the Bureau of Entomology, U. S. Department of 
Agriculture, was published in 1907 and is a revision of bulletin 14, published 
in 1898. To my mind it is unusually replete with information regarding 
the habits and life-history of the insect, and, so far as I know, little of im- 
portance that is new has been added since its publication ten years ago. 


The Periodical. Cicada, also frequently called the Seventeen-Year Lo- 
cust, but improperly as it is not a locust at all, has an unique life-history 
inasmuch as it spends thirteen or seventeen years underground in nymphal 
condition. One race or sub-species has a thirteen-year nymphal period, 
and is mostly confined to the Southern States, while the other and more 
common race has a seventeen-year period and occurs mostly in the Northern 
States. The adults do not appear at the same time or in the same year; on 
the other hand they appear as broods in different years, each brood ‘“‘being 
limited to well-defined districts, and each reappearing af the proper intervals 
with absolute regularity.’ Altogether twenty-one broods “have been 
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‘ differentiated and carefully studied, chronological records collected and the 


___ limits of distribution fairly well determined.” 


-Marlatt’s work deals not only with the appearance of the different 
broods in the different districts, so that it is known when any particular 
brood will appear in a district, but also with the structure, transformations, 
feeding habits, nature of injuries, natural enemies, and methods of control. 


Although not one of the great masterpieces ‘“The Periodical Cicada’”’ 
is, I consider, a work of more or less monographic completeness. It lacks 
some of the more modern features of a monograph, namely the embryological 
development and the anatomical structure of the different stages of the 
insect. 


“The Spring Grain Aphis or ‘Green Bug’ ’’ by Webster and Phillips 


Perhaps no family of insects has received greater attention in recent 
years than the Aphididae, and as a result several very carefully prepared 
bulletins have been published. One of the first and most complete of such 
aphid bulletins was prepared by F. M. Webster and W. J. Phillips of the 
U.S. Bureau of Entomology and issued in 1912 as Number 110. Viewed 
from the two standpoints of completeness and economic importance the 
bulletin stands high in my estimation. Every phase of the life-history of 
the Spring Grain Aphis is dealt with very fully, and a complete record is kept 
of the number of viviparous and oviparous generations and the number of 
individuals of each generation. The problems of diffusion and parasitism 
-are-treated satisfactorily, while a new feature is introduced when a thorough 
investigation is given of the embryological development. 


Later Aphis publications of great value are: 


“The Oat Aphis,” by J. J. Davis, (Bul. 112) 1914. 

“The Yellow Clover Aphis,” by J. J. Davis, (Tech. Ser. 25) 1914. 
“The Pea Aphis,”’ by J. J. Davis (Bul. 276) 1915. 

“Woolly Apple Aphis,’’ A. C. Baker, Rept. 101, 1915. 

“Apple Aphids,” A. C. Baker. 

“Apple Aphids,”’ Parrott, N. Y. Agr. Exp. Stn. 

“Apple Aphids,’’ Matheson, Cornell Exp. Stn. 

“Apple Aphids,’”’ Patch, Maine Exp. Stn. 

“Cabbage Aphis,”’ Herrick, Cornell Exp. Stn., 1911. 


aie close continuous observations and expe ninoriiain se 
“The most her entomologists could do, working as they 
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REPORT OF DELEGATE TO THE ONTARIO. ENTOMOLOGICAL 
3 SOCIETY CONVENTION 


> 


Held at Guelph, November 2nd and 3rd, 1916. 
Father Leopold, Oka Agricultural Institute 


Dr. J. C. Chapais notified me that illness would prevent him from ac- 
companying me, as usual, on this trip to Ontario to represent you at the 
annual meeting of the Ontario Entomological Society held at Guelph. It was 
all the more interesting to me as I was to assist at a meeting presided over 
by one of the most distinguished members and entomologists of this Society 
in the personof Mr. A.F. Winn, of Westmount, P.Q. Although the only dele- 
gate I wassure to bein familiar and distinguished company, besides mentioning 
also the presence of our own president at the meeting, Prof. W. Lochhead. 


Unfortunately I lost all the notes I had taken of this splendid meeting 
in the fire which ruined our Monastery and Church on the 27th of December 
last, and you will excuse me for giving you such a poor report. However, asa 
fruit-grower especially, I shall try to give you some details of the discussions 
on Dust Spraying which was the subject of a paper by Professor L. Caesar 
of the Ontario Agricultural College. 


Among the visiting members present whom I should mention were the 
following: Dr. L. O. Howard, Chief of the Bureau of Entomology, Washing- 
ton, D. C.; Prof. P. J. Parrott, Geneva, N.Y.; Prof. E. M. Walker, Uni- 
versity of Toronto; Prof. W. Lochhead, Macdonald College, Que.; Prof. 
W. H. Brittain, Truro, N.S.; Dr. C. Gordon Hewitt, Messrs. A. Gibson, 
J. M. Swaine, of the Entomological Branch at Ottawa, etc. 


On Thursday morning a meeting of the Council was held, at which 
among other matters, a recommendation was made that Mr. John D. Evans, 
_ of Trenton, Ont., a past President of the Society and a most active member 
for many years, should be elected a Life Member, which was done subse- 
quently at the general meeting. It was also decided to hold the next annual 
meeting at Macdonald College, and if possible, to go over and pass an 
_ afternoon at the Oka Agricultural Institute, La Trappe, Que. 


In the afternoon, the members met in the Entomological Lecture Room 
in the Biological Building, under the chairmanship of Mr. Winn. The 
proceedings commenced with the presentation of the reports of the 
Council and the various officers and branches of the Society, followed by 
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the reading of papers and the election of officers, a list of whom you ee 
will find in the annual report of the Entomological Society. Let me state 
that Mr. Winn was elected to occupy the Presidential chair for a second 
term, , 


The open meeting was held on Thursday evening in the auditorium 
of the Massey Hall, and we were particularly fortunate in having, as lecturer 
for the occasion, Dr. L. O. Howard, Chief of the Bureau of Entomology 
of the U.S. Department of Agriculture. Dr. Howard has made a special 
study of the ‘“‘Carriage of Disease by Insects’”’ for many years and he gave us 
in a very interesting lecture, the summary of his knowledge on this subject, 
dealing with the diseases carried by flies, etc., which cause fevers, etc. The 
evening was greatly enjoyed by the members present, besides many of the — 
staff and students of the College and Macdonald Institute. Lantern slides 
permitted us to follow more closely this interesting lecture. Dr. Howard 
was warmly welcomed and a hearty vote of thanks was proposed by Dr. C. 
G.Hewitt and seconded by Prof. W. Lochhead for his kindness in coming 
so far to attend the meeting and giving us such an interesting evening. 


After the lecture the members were entertained at a smoker given in 
the students’ parlor, Main Building. A students’ vocal quartette contributed 
to the enjoyment of the members. Mr. Eric Hearle, a graduate of the College, 
who had recently returned from active service in France, gave us an inter- 
esting account of the problems arising from the prevalence of Pediculi and 
other parasites and vermin in the trenches and the means taken to alleviate 
the terrible sufferings caused by these pests. 


Among the papers read at the meeting during the two days of the 
convention, let me cite here the following: 


“The Naturalist in the City” by our friend the Rev. Dr. T. W. Fyles; 
“Dusting Fruit-trees and Grapes for the Control of Biting Insects and 
Diseases’ by Prof. L. Caesar; ‘‘General Notes on Aphids which occur on 
Apple trees’’ by Mr. W. A. Ross; “‘Further Experiments with the Green 
Apple Bug”’ by Prof. W. H. Brittain; ‘‘Notes on Physonota unipuncta, 
the Sun-flower Tortoise beetle,” by Mr. A. F. Winn; ‘‘Preliminary notes on 
the use of Repellants for Horn-flies and Stableflies on Cattle” by Mr. A. W. 
Baker; the very literary and interesting paper of Mr. F. J. A. Morris, 
“The Wood of Desire,’ a description of a few trips of his which we can 
compare to the beautiful pages of the regretted Mr. H. Fabre; ‘“‘Insects as 
Material for Studies in Heredity” by Prof. W. Lochhead; ‘‘The Migratory 
Tendency of Dragon-Flies’’ by Prof. E. M. Walker; ‘“The History of the 
Forest Tent Caterpillar and Fall Web-worm in North America’”’ by Mr. A. 
B. Baird; ‘‘Three important Greenhouse Pests recently introduced in 
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Canada” by Mr. A. Gibson; “‘Camp Hygiene’’ by Capt. G. J. Spencer, 


dealing mostly with "camp hygiene as conditions were dealt with in Camp 
Borden; “Experiments in the Control of the Apple Maggot’’ by Prof. 
W. H. Brittain; “Summary of experiments on the control of Locusts 
with Coccobacillus acridiorum’’ by Mr. E. M. Du Porte and J. Vander- 
leck; ‘“Three Shade Tree Insects,’ by J. M. Swaine; ‘‘Notes on some 
Insects of the Season’’ by Mr. L. Caesar; and ‘Parasites of the Larch 
Sawfly” by Dr. C. Gordon Hewitt. 


One of the most important and interesting matters brought up at the 
meeting. was the subject of dusting, introduced by Prof. L. Caesar, who gave 
us an intersting and instructive paper on his experiments in the use of dust 
instead of liquid sprays during the season of 1916. Although one season’s 
results are not considered absolutely conclusive, the results were very favor- 
able as far as the work of the Provincial Entomologist was concerned. His 
report is here summarised: 


A careful and somewhat extensive test was made on apples, plums, 
cherries and grapes of the new method of treating diseases and insects by 
dusting them with a mixture composed of 85% very finely ground sulphur 
and 15% arsenate of lead powder. Wherever, as in the case of grapes, an 
insecticide was not required the arsenate of lead was omitted. The dusting 
was made by means of a blower driven by a 24 h.p. gasoline engine. The 
results on a block of ninety-two very large and neglected apple trees were, at 
the time of picking, an average of 97% of fruit free from scab and a little over 
90% free from Codling Moth. On a liquid sprayed plot in the same orchard 
where lime-sulphur and arsenate of lead paste were used, the result was an 
average of 99% of the fruit free from scab, and about the same percentage free 
from Codling Moth as with the dust spray. Untreated orchards of the same 
varieties of fruit in the Niagara district where the experiments took place 
had an average of 40 to 50% only free from scab and 30 to 60% free from 
Codling Moth. 


There is no doubt that wet weather washes off the dust spray much 
more quickly than the liquid, and under the circumstances Mr. Caesar 
thinks it better not to advise dusting yet, until more experiments have been 
made under all sorts of conditions, and his stand is certainly a wise one. 
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THE MANAGEMENT OF WOODLOTS 
G. C. Piché, Chief of Forest Service, Quebec. 


Recognizing the gradual diminution in merchantable timber, and even, 
in certain places, of firewood, it becomes more and more evident that it is 
necessary to take proper precautions for managing the forest property in a 
systematic fashion. The Provincial Government, controlling the greater 
part of our forests, has established very suitable regulations, whose execution 
is supervised by the members of the Forest Service. However, a certain very 
important part of our forest domain escapes this control. I speak here of the 
woodlots or private woodlands which are distributed through all the prov- 
ince, in all the villages, and which constitute an important part of the inheri- 
tance of our farmers. . 

I should say here that many of our woodlots are very well managed, 
and could not be handled in a better way. Consequently, the remarks 
which follow do not apply to these good foresters, but to those who have not 
heretofore considered the woodlots in a serious manner. ; 

The proper management should be carried out so as to remove only the 
annual crop, that is to say, an amount of wood equal to that produced 
by the woodlot during the year. If one cuts more than the yearly 
production, what the foresters call the ‘‘increment,’ there results a 
gradual reduction of the forest capital. It is necessary to understand 
that often owners of woodlots are obliged to make heavy cuttings, 
for instance when one wishes to construct a building or to realize a 
certain sum of money which he requires; but with proper organiza- 
tion one foresees such a necessity and, instead of removing each year all the 
crop of wood, a certain portion is left in reserve. Just as is done in properly 
managed financial institutions, such as banks, the proprietor of a wood lot 
ought to establish a reserve fund by economies made each year. A second 
point to observe is to direct the cutting towards the trees which have 
practically reached full growth. If we consider the tree as a capital, yielding 
each year a certain percentage of interest, we should remove the tree when 
its percentage of interest, that is to say, the annual increase, falls too much 
below the mean, and replace it by a younger and more vigorous tree. Trees 
injured bystorms or lightning shouldalso be cut out each year so as to obtain 
all the benefit the wood can give before it deteriorates by rot. Also, those that 
are attacked by insects or fungi are equally exposed to destruction and ought 
to be removed without delay; finally, when fire sweeps over a portion of the 
woodlot it is necessary to hasten the removal of the injured trees in order to 
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obviate total loss, since the fire injured trees become centres of infection for 
the multiplication of boring insects. 

The owner should form a definite plan of what he wishes to obtain; just 
as the farmer must in the springtime foresee how he will sow his different 
fields, so the forest owner ought to decide toward what ends he will direct 
the management of the different parts of his woodlot. Thus, certain portions 
will serve for the maple grove,on account of the poor soil and the ease with 
which the different parts may be reached in springtime when he goes to 
collect the sap. Another part, rather wet, will only serve for fir, tamarack 
and ash, and other parts, where the soil is dry and poor, should favour the 
growth of pine. In a word the forest owner should endeavour to learn, 
first, the different soils and the other conditions of the land, and what 
species of trees are most appropriate for his conditions, and in the course of 
the management of the woodlot he would only have to remove the trees 
which would retard the development of the species that he intends to favour. 


Finally, whenitisnecessary to cut the timber, needless to say, the stumps 
are left as near the ground as possible, so that all the merchantable wood that 
the trees can give, whether in logs or otherwise, may be obtained. And the 
debris from the cut which is useless for fire wood should be distributed over 
the ground so as not to interfere too much with the circulation of the air or 
to constitute a fire menace. For this purpose it will only be necessary to 
trim off the branches from the tops so that the latter will be reduced to as 
small a space as possible. Then, with the heavy snowfall which we have in 
this province, they will be pressed close to the ground, so that they will 
remain wet longer and will be on that account less likely to ignite and 
more likely to decay rapidly. 

It is evident that there is really very little extra trouble in managing 
a wood lot properly so that it can give the proprietor a fair revenue. Natur- 
ally, if there are places bare of trees it is of the greatest importance to plant 
them with suitable species, and for this purpose one can obtain from the 
nursery at Berthierville, Que., all the plants desired under advantageous 


conditions, for the Provincial Government takes great interest in the ques- 


tion of reforesting. The Hon. Mr. Allard, Minister of Lands and Forests, 
will be very pleased to see all the forest owners cover the clearings in their 
woodlots with.judicious plantations, that is to say, with speciesappropriate 
to the local conditions. He would be glad to have all those who need advice 
write to the Chief of the Forest Service, Quebec, explaining to him the 
conditions obtaining in their woodlots, whose management they wish 
properly organized; the Government Forest Engineers will then furnish 
freely the necessary advice on the management of the plantation so as to 
improve and perpetuate the property. 
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The Forest Service can assist the forest owners in the following ways: 
I. In preparing a plan of management of the woodlot. 


II. In furnishing at the ordinary price the necessary plants for filling the 
clearings in the property. . ‘ 

III. Inindicating the methods of cultivating the most profitable species - 
of trees for the woodlot. 


When it becomes necessary to examine the woodlot the conditions will 
be as follows: 


The Forest Service will pay the salary of an expert who is appointed 
to make the examination; but the forest owner will defray the expenses of 
board and transportation, the estimated amount of which should be for- 
warded in making the application, so as to avoid misunderstandings. 


It would be preferable for several neighbouring owners to unite so as to | 
reduce the individual expenses; and from the standpoint of the Forest 
Service this will.be very helpful, for we have only a small number of forest 
engineers at.our disposition, and, consequently, cannot send them every- 
where. 


We hope that those interested will study this question seriously, since 
it is greatly to their advantage,and that they will profit by the assistance so 
generously offered by the Provincial: Government, thereby increasing the 
interest from their property and, consequently, their income. 
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A FEW NOTES ON THE “PEAR TREE SLUG” ~ 


J. C. Chapais, St. Denis-en-bas 


My aim in writing this paper is to give a better knowledge of the pear 
slug than many of those who have to suffer from its misdeeds in their 
orchards generally have of it. 


Let us see, first, what place the pear tree slug occupies in entomo- 
logical nomenclature: Phylum of Arthropoda, Class of Insecta, Order of 
Hymenoptera, Family of Tenthredinide, Genus, Tenthredo, Selandria or 
Eriocampa, Species, Selandria or Eriocampa cerast. 


It is the larva of Selandria cerasi that makes havoc of pear, plum and 
cherry trees in our orchards. As a larva and as an adult insect it is known 
under many names, and we will give here its various names to prevent con- 


fusion. 
As a larva we find it called: 
In English In French 
Cherry Tree Slug Larve limace 
Pear Tree Slug Limace du cerisier 
Slug Worm of Pear Ver limace du ‘poirier 
As an adult insect it is called: 
In English: In French: In Latin: 
Allantus cerasi 
Eriocampa cerasi 
Allante du cerisier Eriocampa limacina 
Cherry Saw-fly Mouchedascieducerisier Eriocampoides limacina 
Tenthréde du cerisier Selandria atra 
Sélandrie du cerisier Selandria cerasi 


Tenthredo cerasi. 


The pear slug is found on cherry, pear, plum and quince trees in our 
orchards, and on hawthorn, mountain-ash and sallow in the woods. 


Saunders, in his “Insects injurious to Fruits’ gives the following in- 
formation about this insect: 


“The pear slug passes the winter in the chrysalis state under ground; 
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the flies, the progenitors of the mischievous brood of slugs, appearing one 


the wing in the Northern States and Canada from about the third week in 
May until the middle of June. The fly is of a glossy black colour with four 
transparent wings, the front pair being crossed by a dusky cloud; the veins 
are brownish and the legs dull yellow, with black thighs, except the hind 
pair, which are black at both extremities, and dull yellow in the middle. 
The female fly is more than one fifth of an inch long, the male is somewhat _ 
smaller. 


“These flies are called ‘saw-flies’ from the fact that in most of the species 
the females are provided with a saw-like appendage at the end of the body, 
by which slits are cut in the leaves of the trees, shrubs or plants on which the 
the larvae feed, in which slits the eggs are deposited. The female of this 
species begins to deposit its eggs early in June; they are oval and placed 
singly within little semicircular incisions through the skin of the leaf, some- 
times on the under side and sometimes on the upper. In about a fortnight — 
these eggs hatch. 


“The newly-hatched slug is at first white, but soon a slimy matter 
oozes out of the skin and covers the upper part of the body with an olive- 
colored sticky coating. After changing its skin four times, it attains the 
length of half an inch or more and is then nearly full-grown. (It requires 
four or five weeks for the slug to make those changes of skin). 


“After the last moult, it loses its slimy appearance and dark colour, 
and appears in a clean yellow skin entirely free from slime. In a few hours 
after this change it leaves the tree and crawls or falls to the ground, where 
it buries itself to a depth of from one to three or four inches. There the 
insect changes to a chrysalis, and in about a fortnight finishes its trans- 
formation, breaks open its earthen cell, crawls to the surface of the ground, 
and appears in the winged form. 


“About the third week in July the flies are actively engaged in depositing 
eggs for a second brood, the young slugs appearing early in August. They 
reach maturity in about four weeks, then retire under ground, change to 
chrysalids, and remain in that condition until the following spring.” 


Saunders, as quoted above, says that there are two broods of the pear 
slug in one season, but in our orchards at Saint-Denis in Kamouraska we 
have never seen more than one brood, the first slugs appearing with us at 
the beginning of August. This covers an experience of twenty-three years. 


To destroy this slimy larva it is advisable to dust freshly slaked lime. 
on the leaves of the trees infested. 


Bs xf ned nee as use of arsenical insecticides is 
smmended, after the gathering of the fruit crop. 


"When the attack. is very bad and the use of insecticides has feos ae 
lected, it is necessary to apply to the ground fertilizers that are readily 
~ assin nilated, such as 125 Ibs. nitrate of soda, 200 lbs. superphosphate and 40 . 
ab bushels wood ashes (or, when the war is over 100 Ibs. of muriate of potash) 
= per acre to help the trees to recuperate. a 
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CARRIERS AND DILUENTS FOR DUSTING 
C. E. Petch, Hemmingford, Que. 


During the past five or six years experiments have been performed 
comparing the dust and liquid methods of applying insecticides and fungi- 
cides. Last year this work increased enormously and good results were 
obtained, but there are still many objections to dusting to be overcome. 


It is too early to say whether sucking insects, such as aphids, can be - 
destroyed by dusting, but experiments have shown this method to be equal 
to or better than liquid sprays for most biting insects. One serious objec- 
tion to dusting is the cost of materials, and it was chiefly this objection that 
caused me to make this preliminary study of carriers and diluents. 


Dusting should be very valuable in the control of most shade-tree 
insects, and also on many occasions in orchards when only an insecticide is 
necessary. Therefore, it can be readily seen that a good carrier and diluent, 
at a small cost, is a very important item. Carriers should be nearly of the 
same specific gravity as the insecticide and fungicide used, otherwise upon 
standing the heaviest material will settle down in the containers. It will be 
seen in the following table that the source of carriers is a local one in many 
cases and the grower can gather and prepare his own. 


Basing conclusions solely upon the notes in the following table, the best 
diluents and carriers are, in the order of efficiency,—talc schist, limestone, 
gypsum, china clay and silt. 
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CABBAGE INSECTS 
By Arthur Gibson, Chief Assistant Entomologist, 


In Charge of Field Crop Insect Investigations, Department of Agriculture, 
Ottawa. 


~ 


There are a number of important insects which almost every year — 


effect more or less damage to cabbages in the Province of Quebec and, at the 
- request of the Secretary-of the Society, I have assembled such information 
concerning them, which I have considered would be of value to farmers and 
gardeners. No attempt has been made to discuss the insects themselves or 
their life-histories, the idea being to present the remedial measures which 
in our investigations, covering a number of years, we have found of most 
service. 


The Cabbage Root Mag¢got, Phorbia brassicae Bouché 


The Cabbage Maggot Fly resembles the common house fly but is rather 
smaller and more slender. About the time cabbages and cauliflowers are 


set out, or when radishes and turnips appear above the ground, the flies may 


be seen flying close to the ground depositing small, white, elongated eggs 
on the stems of the plants or adjacent thereto. The eggs hatch in a few days 
and the small white maggots at once burrow into and destroy the roots. 
Injury may continue from May until autumn. 


Remedies —Cabbages and cauliflowers may be protected from injury 
by placing around the stems, at the time they are planted out, a disc made of 
one-ply tarred felt paper. The implement for making the discs is shown in 
the accompanying figure at A. Some growers use a square disc. Such a 
tool as is here illustrated can be made by any expert blacksmith. The blades 
are made of steel bent in the form of a half hexagon and then taking an acute 
angle reach nearly to the centre. The part making the star-shaped cut is 
formed from a separate piece of steel so attached to the handle as to make a 
close joint with the blade. “The dotted lines shown at C indicate how the 
tool is used. The edge of the tarred felt paper should first be cut’ by using 
one edge of the tool. By thus placing the tool where the dotted lines are 
shown and striking the handle with a hammer, or wooden mallet, a complete 


hexagonal disc is cut out similar to that shown at B. One yard of tarred ~ 
felt paper is sufficient: to make about 200 discs. In small gardens where _ 


only a fewdiscs would be required the grower by following the diagram closely 


4 = Mis 
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B 


fe 


(A), Tool used for cutting tarred felt paper discs, one-third size; (B) disc about 
one-half size; (C) showing how the tool is used, the dotted line indicates the 
position of the edge of the tool. (After Goff.) 


could cut with a sharp knife a sufficient number of discs for his purpose. 
It is important that the discs be placed around the stems of cabbages and 
cauliflowers immediately the plants are set out. In placing the disc, one 
side is raised sufficiently to allow the parts of the star at the end of the slit 
to point upwards and thus fit closely to the stem. The whole disc is then 
pressed down firmly so that it will rest evenly on the ground. 


Cutworms 


These well-known smooth, cylindrical caterpillars feed, under normal 
conditions, at night, hiding in the soil during the day. The surface-feeding 
cutworms cut off the plants near the ground, or a little below it. A female 
cutworm moth lays several hundreds of eggs, usually on the leaves of weeds, 
grasses, shrubs, etc. The moths of the chief injurious species appear in 
June, July and August. Cutworm injury, as a rule, ceases before the end 
of June. The more regularly-occurring species are the Red-backed Cut- 
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worm, Euxoa ochrogaster Gn., the Dark-sided Cutworm, Euxoa messoria 
Harris, and the Greasy Cutworm, Agrotis ypsilon Rott. Of recent years 
years the Striped Cutworm, Euxoa tessellata Harris, has been an important 
garden pest. (See fig. 1, page 34). 


Cutworms are general feeders, attacking all kinds of vegetable plants; 
cabbages, cauliflowers, beets, carrots, beans, etc., particularly when young 
and succulent. : 


Remedies .—The poisoned bran mixture described on page 40 is the re- 
medy which is now used most extensively. In gardens containing rows of | 
vegetables the mixture should be scattered thinly along the rows on either 
side, as soon as cutworm injury is noticed. It is important that the poisoned 
bran be scattered after sundown so that it will be in the very best condition 
to attract the cutworms when they come out to feed at night. 


In small gardens as soon as cutworm injury is noticed the culprits can 
as a rule be easily located in the soil, about an inch or so beneath the sur- 
face, and within a radius of a few inches of the plant, and destroyed by hand. 


Flea Beetles 


’ 


The small dark coloured ‘“‘flea beetles’ so called from their habit of 
leaping or jumping, eat holes into the leaves of cabbages, turnips, radishes, 
potatoes, tomatoes and other vegetables. In size they range from about 
 one-twentieth to one-quarter of an inch in length. They are most injurious 
in spring, at which time serious injury is often effected. 


The Turnip Flea Beetle, Phyllotreta vittata Fab., is a very common spec- 
ies. It is of a shining black colour and in length about one-sixth of an inch. 
On each wing cover there is a wavy band of yellow. (See fig. 2, page 33). 
The Potato Flea-beetle, Epitrix cucumeris Harris, is another abundant 
species which is often found feeding on the leaves of cabbages. It measures 
from about one- sixteenth of an inch to one-twelfth of an inch in length and 
in colour is black with pale reddish legs. 


Remedies.—Spray the infested plants withan arsenical mixture contain- 
ing either Paris green or arsenate of lead (page 39) or with the Bordeaux 
mixture alone (page 39), which acts as a deterrent. Paris green may be 
used dry with a powder (page 39). 
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jal). 2, Turnip 
Cabbage Plusia, 


enlarged one-third (origir 


(after Chittenden). 3° 
4, Cabbage Aphis. (2 and 4 enlarged). 


5, Zebra Caterpillar (after Chittenden). 


Fig. 1. Cabbage Worm and its work, 
Flea Beetle, enlarged eight times 
about natural size (after Chittenden). 
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(autho:’s illustration from 


1. Striped cutworm, one-quarter enlarged 
2, work of caterpillar of Diamond 


Bull. 10, Ent. Br., Dom. Dept. Agr.). 2, 


back moth, cocoon of larva on leaf (original). 
c and d immature stages, a and b adults, (author's illustration, from Cir. 5, 


3, lesser migratory locust, 


Ent. Br., Dom. Dept. Agr.) 
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The Cabbage Butterfly, Pieris rapae L. 


The green caterpillar of the White Cabbage Butterfly, generally called 
the cabbage worm, destroys large numbers of cabbages every year. (See 
fig. 1, page 33). The butterflies are very common in gardens where they 
may be seen depositing their eggs on the leaves of cauliflowers and turnips 
in addition to cabbages, as well as, frequently, on the foliage of nasturtium 
and mignonette. 


Remedies.—Dusting the infested plants with fresh pyrethrum insect. 


powder and cheap flour, one part of the former in four of the latter, is a use- 
ful remedy. The powder and flour after throughly mixing together should 
be kept in a tight vessel for 24 hours before using. The mixture may be 
applied from a duster, sold by seedsmen, or from a cheese cloth bag tied on 
the end of a short stick, the operator holding the bag over the plants and 
tapping the stick with a cane held in the other hand as he walks along the 
rows. 


Paris green } of a pound to 40 gallons of water, or dry arsenate of lead 
2 pounds to 40 gallons, may be safely used as a spray for cabbages until the 
heads are half formed. If either is used add the “‘sticker’’ mentioned on 
page 39. 


The Diamond-Back Moth, Plutella maculipennis Curt. 


- The small green caterpillars of this moth are in some years decidedly 
destructive to the leaves of cabbages, turnips, etc. The caterpillars are very 
active and when disturbed wriggle backwards. When full grown, at which 
time they are about three-eighths of an inch in length, theyspin open network 
cocoons on the lower sides of the leaves, and then change to the pupal state, 
(See fig. 2, page 34). 


Remedies.—In gardens, spraying the infested plants with kerosene emul- 
sion (page 40) will destroy the caterpillars if applied, as an under spray, to 
come into contact with them. The remedies mentioned for the Cabbage 
Butterfly are also useful if the mixtures are forced up among the leaves. 


The Zebra Caterpillar, Ceramica picta Harr. 


This insect occurs, intermittently, in eastern Canada in numbers suffi- 
cient to cause considerable anxiety to growers of cabbages and turnips. 
Fortunately, however, such outbreaks have generally occurred late in the 
season, consequently the injury has not been so important as would other- 
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wise have been the case. The caterpillar is about two inches long when full 
grown, of a velvety black colour with two conspicuous yellow stripes on each 
side of the body which are connected by narrow lines of the same colour. 
(See fig. 5, page 33). : 


_ Remedies-—Same as those recommended for Cabbage Butterfly. In 
small gardens their numbers may usually be kept down by hand picking. 


The Cabbage Aphis, A phis brassice L. 


There are few kinds of plants which are free from injury by the various 
species of plant lice which are also known as “Aphis” and ‘“‘Green Fly.” 
Cabbage, turnip, potato and other vegetable crops are almost every year 
injured seriously. The Cabbage Aphis is the chief destructive species of 


the cabbage. (See Fig. 4, page 33). It is of a grayish colour and occurs — Fe 


in conspicuous clusters around the bases of the stems and on the undersides 
of the leaves. All plant lice are sucking insects and live solely on the juice 
which they extract from their host plants. 


Remedies.—The Cabbage Aphis, as a rule is not noticed in destructive 
numbers until late in the season. Much can be done to prevent the spread 
of this insect, if the earlier colonies are destroyed. Any of the contact 
insecticides mentioned for sucking insects, on pages 40-41, will destroy this 
insect. It is important that whichever insecticide is used should be applied 
so as to reach the places where the insects are clustered. Only the plant 
lice which are actually hit by the spray will be killed. As the Cabbage Aphis 
passes the winter in the egg state, the eggs being deposited on the leaves, it 
is important that all remnants of crops be destroyed by ploughing down as 
soon as possible after the heads are harvested. 


The Onion Thrips, Thrips tabaci Lind. 
The Onion Thrips is a very small insect about one-twenty-fifth of an 


inch long and of a pale yellowish colour. In addition to the onion, the insect 
feeds on the leaves of cabbage, cucumber, tomato, etc. 


Remedies.—Any of thelcontact insecticides mentioned on pages40 and 41 
are useful in controlling this insect. Tobacco preparations are preferred by 
many growers. 


The Cabbage Plusia, Autographa brassice Riley. 


Occasionally in eastern Canada the caterpillars of the Cabbage Plusia, 
are abundant enough to attract attention. When full grown the cater- 
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"whitish stripes. 


It loops its ak when walking. (See Fig. 3, ie 33). 


Remedies.—Spray with Paris green or arsenate of lead as recommended 
_ for the Cabbage Butterfly. 


The Purple-backed Cabbage Worm, Evergestis straminalis Hbn. 


In the Maritime Provinces this insect has been responsible for important — 


injury to the foliage of cabbages and turnips. In Quebec province the 
caterpillar has, also, been observed in small numbers during certain seasons. 


It is of a purplish colour, about three-quarters of an inch long when full- 


grown; the body bears conspicuous bristles and on either side is a yellow 
‘stripe. 


Remedies—Dust the plants with insect powder and flour, or spray with 
an arsenite as recommended for the Cabbage Butterfly. 


Blister Beetles 


There are a few kinds of blister beetles which almost every year cause 


s _ considerable anxiety to farmers and gardeners from their habit of appearing 


suddenly, in large numbers, and feeding on potatoes, beans, beets, cabbages, 
carrots, corn, tomatoes and other vegetables, and ornamental plants, such 


as aster, clematis, zinnia, chrysanthemum, etc. In eastern Canada the 


: - Black Blister Beetle, Epicauta pennsylvanica DeG., the Ash-gray Blister 


The Ash-gray Blister Beetle, Macrobasis unicolor Kirby. (Original). 
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Beetle, Macrobasis unicolor Kirby, and the Gray Blister Beetle Epica 4! 
2, cinerea Forst, are the better-known species. All are soft-bodied insects; int 
a shape they are slender and cylindrical, and about one-half an inch in length. 


Remedies.—Paris green or arsenate of lead (page 39) will control blister 


RV 7g 
wt 


Be beetles, but it is often necessary to repeat the application as the beetles 
: which are killed are soon replaced by others. It would not be advisable to — 

4 use either of these arsenicals too freely on cabbages. If after the heads are : 
re half formed, such plants are found to be infested by blister beetles, and one ~ 3 
: application is not sufficient, it would be advisable to resort to the old — 
¥ “driving’’ remedy which has often been successfully employed. Two or 

: three boys, or more if necessary, walking through an infested plot or field. 
3 and waving from side to side boughs of spruce, or other branches, should 3 


disturb the beetles and drive them ahead. When the insects come to the 

edge of the crop they will disperse and seldom return. : 

bd s 

Locusts | 

In years of abundance these insects, particularly the Lesser Migratory 

Locust, Melanoplus atlanis Riley, the Red-legged Locust, M@ elanoplus femur- 

rubrum DeG., the Pellucid Locust, Camnula pellucida Scudd. and the Two- 

4 striped Locust, Melanoplus bivittatus Say, very often migrate to vegetable 

gardens and cause serious damage by devouring the foliage of potato, cab- 
| bage, corn, celery, etc. (See Fig. 3, page 34). 

Remedy.—The poisoned bran mixture(page 40),with the addition of the 
juice and peel of 3 oranges or 3 lemons, is a valuable means of destroying 
large numbers of these insects. The bait should be broadcasted lightly 
early in the morning to attract the locusts when they are hungry after their a 
night’s rest. Four pounds of the mixture is sufficient to treat one acre. 


Snails and Slugs 


Very often these soft-bodied molluscs are decidedly destructive in 
vegetable and flower gardens, attacking many different kinds of plants. 
They are nocturnal in habit, hiding during the day beneath stones, clods of 
earth, etc. 

Remedies.—As they come out to feed in the evening,an excellent remedy 
is to broadcast lightly over the soil, before nightfall, freshly slaked lime. 
This adheres to their bodies and soon kills them. Three applications on 
consecutive evenings are advisable. Shingles placed here and there through- 
out an infested garden and under low growing plants will attract many slugs, 
forming as they do suitable shelters for these creatures. If the shingles are 
turned over in the morning the slugs there hiding may be easily destroyed 
by scraping them off and crushing them with the foot. 
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INSECTICIDES 


For Biting Insects 


Paris GREEN: 


Liquid application —Use in the strength of 4 ounces to 40 gallons of 
water, with about half a pound of fresh lime added. Where only a few plants 
are being treated one teaspoonful, with the same quantity of lime, to a pail 
of water is sufficient. ; 


Dry application.—1 pound of Paris green mixed with 20 pounds of land 
plaster, slaked lime or other perfectly dry powder. Should be used early 


in the morning when the plants are wet with dew. 


Sticker—When spraying cabbages, the leaves of which are cowered 
with a waxy secretion, with a Paris green mixture the same will adhere 
better if a “‘sticker’’ is added. Such can be made by boiling together for 
about an hour, 2: pounds of resin and 1 pound of sal soda (crystals) in a 
gallon of water... This is sufficient for 40 gallons. 


ARSENATE OF LEAD: 


Preferred by many growers owing to the fact that it does not burn the 
leaves and remains much longer on the foliage than Paris green, not being 
washed off to the same extent by rains. The powdered arsenate of lead is 
used in the strength of 2 pounds to 40 gallons of water, the paste form in 
the strength of 4 pounds to 40 gallons. For use in small quantities one 
tablespoonful of the paste arsenate of lead is sufficient for one gallon of 
water. 


POISONED BORDEAUX MIXTURE: 


a 


Bordeaux mixture is made as follows: 


Copper sulphate (bluestone)............. . 4 lbs. 
Diet ed Mine nn oN Race Pak clack whe 4 lbs. 
Wictbetated yabpeljes cars calves). ctu aes yaa 40 gallons. 


Dissolve the copper sulphate (by suspending it in a wooden or earthen 
vessel containing 4 or 5 or more gallons of water). It will dissolve more 
quickly in warm water than in cold. Slake the lime in another vessel. If 
the lime, when slaked, is lumpy or granular, it should be strained through 


’ coarse sacking or a fine sieve. Pour the copper sulphate solution into a barrel, 


or it may be dissolved in this in the first place; half fill the barrel with water; 


Ca 
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dilute the slaked lime to half a barrel of water, and pour into ee diluecdl? 
copper sulphate solution, then stir thoroughly. It is then ready for use. 
~ (Never mix concentrated milk of lime and copper solution.) 


A stock solution of copper sulphate and milk of lime may be prepared _ 


-and kept in separate covered barrels throughout the spraying season. The ~ 


quantities of copper sulphate, lime and water should be carefully noted. 
Bordeaux mixture deteriorates with age and should be used as soon as made. 


To test Bordeaux mixture, let a drop of ferrocyanide of potassium 


solution fall into the mixture when ready. If the mixture turns reddish-_ 


brown, add more milk of lime until no change takes place. 


. 


PoIsoNED BRAN MIxTuRE. (For Cutworms and Locusts.) 


Repeal 8 Sans 20 lbs. Paris Greens 22". 1% |b. . 
BU OISSOS 2° Sieg y 25082 1 quart Water >.< 2 to 3 gallons 


Mix the bran and Paris green thoroughly in a wash tub, while dry. 
Dissolve the molasses in the water and wet the bran and poison with the 
same, stirring well so as to dampen the bran thoroughly. 


For cutworms a simple formula for small gardens is one quart of bran, 
one teaspoonful of Paris green and one tablespoonful of molasses, with 


sufficient water to moisten the bran. 


Shorts or middlings in place of bran are also useful for cutworm control. 
For locusts excellent results. have been obtained with sawdust used as the 
carrier for the poison. 


For Sucking Insects 


KEROSENE EMULSION: 


~ 


Kerosene: (coal: oil); 3. 4 Se ee Ce ee ee 2 gallons. 
Rain jwater > 259 20 S52. oe ee ee 1 gallon 
D0ap 6657. te Se eee ee V4 pound. 


Heat the water, cut the soap into fine shavings and add them to the 
water, stirring till all is dissolved, then pour this into the kerosene and churn 
the whole violently with a syringe or force pump for about five minutes or 
until a thick creamy emulsion is produced. This makes the stock solution 
which as it cools thickens into a jelly-like mass. When required for use 
dilute with nine times its measure of warm water. The stock solution when 
properly made will keep for months if kept from the air. 
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4 - Has been used extensively for aphids, etc. For green aphids, like the 34 
Cabbage Aphis, it should be used in the strength of one pound to 6 gallons - or 
_of warm water; for brown aphids or thrips, i in the strength of one pound to 
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RE 3 = gallons of water. = 
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: Ricca EXTRACTS: : : 


Trade preparations of nicotine are sold by nearly all seedsmen. Two of 
_ these which are widely used for sucking insects are ‘‘Nickoteen”’ and ‘“‘Black — 
Leaf 40.”’ It is desirable to add soap to the diluted spray at the rate of 
_ about two pounds to 40 gallons S mixture. 
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WHAT INSECTICIDES AND FUNGICIDES SHALL WE USE IN 
1917, AND WHEN SHALL WILL SPRAY THIS YEAR? 


Father Leopold, Oka Agricultural Institute. 


Spraying operations, to my mind, are among the most important opera- 
tions in the orchard, and it seems to me that the further we go the more we 
have to learn about the whole gamut of these operations. Some years ago 
we left out Bordeaux mixture, more or less, to take up Lime Sulphur Wash; 
we found that Paris Green was not so good as Arsenate of Lead. Then we 
used paste Arsenate of Lead and we are beginning to replace it by the 
powder, and now, I am asking myself if we cannot find a cheaper and just 
as effective an insecticide as arsenate of lead. I am also convinced that we 
can omit without loss the dormant spray and yet get a good crop of Fameuse 
and McIntosh apples without apple scab. 


I am offering here for your consideration and discussion a few important 
items in spraying that may mean a saving this year either in the crop itself 
or in the buying of the necessary quantity of insecticide for the fruit grower. 


The first point I wish to mention is that according to the results and 
experiences in Nova Scotia of Mr. G. E. Sanders, the Field Officer in charge 
of the Dominion Entomological Laboratory at Annapolis Royal, perhaps we 
should substitute arsenate of lime for arsenate of lead in all lime and sulphur 
sprays and with Bordeaux mixture. 


In regard to substituting arsenate of lime for arsenate of lead, I may 
state that arsenic, in the form of arsenate of lime, will cost less than 55% 
of what arsenic will cost in the form of arsenate of lead. - 


Arsenate of lime does less damage than arsenate of lead with an equal 
strength of lime sulphur. When we add arsenate of lead to lime sulphur 
solution a chemical change takes place resulting in the formation of lead 
sulphide and three kinds of arsenate of lime, one of them, mono-calcic- 
arsenate, is entirely soluble and is the cause of a large part of the burning 
which comes from the use of lead arsenate and lime sulphur together. 
When arsenate of lime is added to lime sulphur no chemical change takes 
place and so no soluble arsenic is formed. Therefore arsenate of lime is safer 
than arsenate of lead with lime sulphur wash. 


Moreover, arsenate of lime causes less waste when it is added to lime 
sulphur solution than does arsenate of lead. When arsenate of lime is 
added no chemical change takes place, but when arsenate of lead is added 
nearly all the lead goes to the bottom of the tank as lead sulphide precipitate 
or sludge. Thus 35% of the sulphur is lost from the solution and it is on 
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the sulphur principally that the solution depends for its fungicidal value. 
Lead arsenate thus takes away one third of its value. Also on account*of 
the fact that the agitation of the sludge is more difficult, more arsenate of 
lead is lost, which should go on to the trees, but stays in the bottom of the 
tank. . 

Arsenate of lime is cheaper in its more convenient form, the powder, 
than arsenate of lead, though the makers are,in my opinion, asking a pretty 
high price for the arsenate of lime, which should be much cheaper than it is. 
Comparing both prices, | have had what one would call fair quotations of 
both: arsenate of lead at 23 cents a pound and arsenate of lime at 18 cents 
a pound, if bought by the carload lot. 


Arsenate of lead, when used alone, is a safe insecticide. We must admit 
that this is not the case with arsenate of lime. It should never be used alone. 
When used in combination with sulphur washes it is safer than arsenate of 
lead especially for the sprayings following the calyx spray, when the small 
apples are formed. Arsenate of lead when used alone is by far the safest 
insecticide. 


The second point which I wish to discuss with you is this: Is there any 
advantage in using Bordeaux mixture to prevent the falling off of apples 
which some claim is due to lime sulphur injury? 

The conditions may not apply to our province, but let me state that 
in Nova Scotia there has been this season some complaint that the apples 
were dropping too much in orchards sprayed with the lime sulphur solution, 
while in the others sprayed with Bordeaux mixture there was considerably 
less dropping. 

To investigate the matter fully Mr. Sanders tried out both Bordeaux 
mixture and lime sulphur to find out at what period the lime and sulphur 
did the most burning and caused the most dropping of the apples, and also 
to find out if there was a period at which Bordeaux mixture did less damage 
than the lime and sulphur. The following are the results: 


L.S. 1.009 s.g. B.M. 4-4-40 
lead arsenate Dry acid lead 


/ 


1 Ib. to 40 gallons. arsenate 
Immediately before the blossoms, 1 1 Ib. to 40 gallons. 
GAYS RAR ts noe ere ees ee ws 159 327 
Immediately after the blossoms, 1 
BANA VOM Me Et Mea 0 SMa Liga hy 108 204 
Two weeks after the blossoms, 1 
SOA aL nae pee ie Ge te ho a 30 2S 


Unsprayed trees averaged 277 apples per pair. 
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~ Percentage of russeting when Bordeaux was used. 


Immediately before the blossoms...........-...-. 7 per cent russeted. 
Immediately after the blossoms.................. 43.6 per cent russeted. 
‘iwo weeks after the blossoms. 2°. %....00225 05-42 oan 3 per cent russeted. 


These figures show that the greatest damage comes from the use of 
strong lime sulphur two weeks or more after the blossoms and it also shows 
that Bordeaux used two weeks after the blossoms is harmless in so far as 
removing the set of fruit is concerned. 


It has been always an open question as to what causes the russeting 
of the fruit when we use Bordeaux, and it appears from what Mr. U. P. 
Hedrick (Bulletin No. 28, New York Exp. Station) says that “From the 
study of the matter at this station it does not seem possible that Bordeaux 


injury occurs on apples after the hairs have been shed, the stomata changed 


to lenticels and the waxy coating formed.’ Mr. Sanders claims that Bor- 
deaux will cause less injury than any other equally efficient spray when used 
two weeks after the blossoms fall. It is not recommended to use it for the 
two first sprays at least. 


In the face of this evidence, | am asking why some of our fruit growers, 
at least those owning our Demonstration orchards in this Province, should 
not try our new schedule of spraying, it beingin itself aseconomical as possible. 


Spraying Recommendations: 


No dormant spray against scab. 


ist spray for scab and insects: When each individual bud is showing 
pink and petals‘are separated: Lime Sulphur, 1.007 s.d. and 2 Ibs. 
of arsenate of lime to 100 gallons of water. 


2nd spray.—Immediately after blossoms fall: Lime Sulphur, 1.006 s.d. | 


and add 1% lbs. of arsenate of lime to 100 gallons of water. 


3rd spray.—First choice: Bordeaux, 7-7-100, with arsenate of lead or 
arsenate of lime as a poison, or, Second choice: Two to three 
weeks later, apply Lime Sulphur, 1.005 s.d. and add 1 Ib. only of 
arsenate of lime to 100 gallons of water. 


N.B.—In wet seasons it may be necessary to spray twice before the 
blossoms and then I would advise the same spray as for the first one marked 


above. All sprays made after the last one recommended here should be 
alike. ; 


Se 
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PHYSIOLOGICAL DISEASES OF POTATOES 
Dr. M. F. Barrus, Cornell University 


Potatoes are so high priced this spring that a discussion of any phase of 
culture looking toward greater production has an interest not only to scien- 
tific men and to farmers but to the general public as well. A large amount of 
investigational work on potatoes with special reference to disease is being 
conducted by various agricultural institutions and as a result new ideas are 
being formulated and new aspects of the problem continually opened up. 
The scope of investigations is indeed so large that the writer is content to 
present only a small part, and that as the result of observation and study 


rather than active participation in research of this kind. 


The high prices that potatoes have commanded this winter have in- 
duced many farmers to sell until they are short of seed or have reduced the 
quality of that which they have reserved. The principal reduction in 
quality has been in size of seed, for the larger tubers being more marketable 
will have been sorted out and sold. It is doubtless unnecessary to point out 
to you, as should be done generally to farmers, that diseases transmitted by 
the tuber are often responsible for a large number of the small tubers. When 
one uses for planting tubers large and small as they run, the danger of 
increasing the percentage of these diseases is not great, but when marketable 
ones are sorted out and the remainder is used for seed the chances of securing 
a large proportion of tubers that came from diseased plants is very great. 
Such affected tubers are sure to give a disappointing yield. The matter 
would not be so serious were it possible to detect readily these tubers from 
healthy ones, but the-very nature of the diseases, as will be seen, makes this 
impossible except in a few cases. 


Of the more serious diseases affecting the plant so as greatly to reduce 
the yield are the so-called ‘physiological troubles’ or constitutional diseases, 
leaf roll, curly dwarf, and mosaic. No attempt will be made to describe 
them in detail in this paper, but their names serve to do this to some extent. 
In each case the foliage lacks the deep green colour and normal spread of 
leaves that healthy plants have. The cause of these diseases is to a large 
extent a matter of speculation among scientists. They seem to be much 
related especially in certain cases and may be varied manifestations of the 
same disorder. That affected plants give reduced yields is evident from 
the average smaller size of the tubers they produce. Such tubers show no 
indication of disease and are apparently in no way different from healthy 
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ones of the same size. The resulting plants certainly are different for they 


show in a more advanced stage the disease which affected the parent plant. 
But it is not always possible to differentiate the one from the other. Mosaic 
in advanced stages may have the appearance of curly dwarf. Leaf-roll 
however, usually has rather distinct symptoms. The reduction in yield 
in such advanced stages is very marked. The few tubers usually produced 
are often no larger than hickory nuts. It is not definitely known whether 
these diseases are contagious, and, if they were not there would be no further 
danger from such badly affected plants as the tubers are too small to be 
used for seed purposes. Quanjer! believes that leaf roll is contagious to a 
certain extent and that the soil in which affected plants are grown can 
become contaminated by the virus so that healthy tubers planted there may 
produce diseased plants as a result of this soil contamination. 


Evidently elimination is the only method of control. Even.that can- 
not be entirely depended upon, for apparently healthy, high-yielding 
strains have sometimes produced affected individuals in later plantings. 
Professor F. C. Stewart? has given a number of instances of this kind and 
the writer observed a similar case in northern Vermont in 1916. An intelli- 
gent grower, having secured after several years selection from high-yielding 
strains a quantity of potatoes which he intended to place on the seed market, 
found to his disappointment that a large proportion of them (over 30%) 
showed curly dwarf: He said that he had found a small percentage of such 
plants the preceding year but had rogued them out. It is probable that 
the plants originally selected contained the elements of this disease or were 
latently affected and, although the progeny produced well for several years, 
the break was certain to come. Such an experience, however, tends to 
discourage further efforts toward seed improvement. Quanjer® also states 
that selection cannot be depended upon to reduce the extent of leaf roll. 


In New York State, leaf roll and curly dwarf seem not to be very pre- 
valent. Mosaic, on the other hand, is very commonly met with on white 
sprout potatoes, but the writer has never observed it on the blue sprout 
varieties. Plants may become very much dwarfed by it and not uncom- 
monly the vines of rather large plants become more or less prostrate. 
Other plants may show the mottling plainly but otherwise are as large and 
produce as well as neighboring healthy vines. Then there are plants so 


1 Quanjer, Dr. H. M., Lek, H.A.A. van der, and Botjes, J. Oortwijn, Nature, mode of 
dissemination and control of phloem-necrosis (leaf-roll) and related diseases i.a. Sereh. 
Reprint from ‘‘Mededeelingen von de Rijks Hoogere Land-Tuin-an Boschboun school” 
10:84-138, English translation, pls. 1-12, 1916. 

* Stewart, F. C. Observations on some degenerate strains of potatoes. New York 
(Geneva) Agr. Exp. Sta. Bul. 422:319-357, pls. 1-12, 1916. 


3L.c. p. 109-111. 


SU eee ee 


REPORT OF THE SOCIETY 


(Photo R. J. Haskell) 


Early Ohio potato plant showing early effects of streak. 
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Leaf of evergreen potato (pressed specimen) showing regular 
spotting of leaf by streak. 
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slightly affected that it is difficult to tell with certainty whether mosaic is 
really present. Some of our highest yielding fields have had considerable 
mosaic. The problem of handling this disease is a very real one in New 
York where we are endeavouring to certify high-grade healthy seed and yet 
not exclude high-yielding stock. 


Streak is another disease that produces a condition somewhat similar 
‘to those already mentioned in that the plant becomes much dwarfed and 
weakened. The writer's first experience with this disease, as he diagnosed 
it, was with tubers sent us from Idaho by Dr. H. A. Edson of the United 
States Department of Agriculture. These tubers came from plants having 
‘ leaf roll and were sent that we might observe leaf-roll characters. About 
a month after the plants had appeared, one plant at the end of the row 
which had been much dwarfed from the time it appeared showed a spotting 
of the foliage similar to early blight. This was first thought to be the 
trouble, but a closer examination showed dark streaks in the petioles and 
the stalks. The petioles were so brittle that they broke in two readily 
when the leaves were touched and the stalks were easily broken also. Later 
the leaves died, beginning with the lower ones,so that after a time there were 
but a few small green leaves at the apex. The entire plant died much 
earlier than normal ones and the few tubers produced were the size of 
marbles. 


Not long after the discovery of the first a second and then a third plant 
from the Idaho seed were found affected in this same manner. For a time 
this was thought to be a character peculiar to leaf roll but this opinion 
changed when the spotting of the leaves was found on vigorous Evergreen 
potato plants growing in a row adjoining those mentioned. These Ever- 
green potatoes had been grown in the diseased garden for the two preceding 
years in order to test their reputed resistance to late blight, but the spotting 
described had never been observed on them. It seemed evident then that 
the disease is infectious. This surmise was strengthened by the spread of 
the disease to several other Evergreen potato plants. However, an attempt 
to obtain an artificial infection by the inoculation of healthy plants with 
bacteria obtained from a culture made from an affected stem was without 
success. 


The Evergreen plants affected, while they showed the same leaf spots 
as the Idaho plants and showed a similar streaking of petioles and stems 
followed by early death of affected parts, did not have the dwarfed appear- 
ance as the vines were large before the infection showed. Some were 
affected at first on but a single stalk but the other stalks became affected 
later, and in all cases the decline of the vine after infection was rather rapid. 


ne , 


~ tubers on which the disease was first observed. They were much dwarfed, 
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The tubers from affected Evergreen plants showed no evidence of any" ; 
disease on any part. The yield from such affected vines was not as largeas 
from healthy ones as the tubers had not completed their growth at the time 3 
the vines died. 


Tubers from affected and from healthy Evergreen vines were placed in 
separate sacks and saved. These were planted the following year (1916) 
and the behavior of the resulting plants observed. The tubers from healthy 
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plants again produced vigorous growing vines which did not become affected 


with this disease at any time during the year. Tubers from affected vines mg 
produced plants that resembled in most respects the plants from Idaho 


the petioles and stalks were streaked with brown and were brittle, and the 
entire plant died early, producing only very small tubers. No healthy 
plants were observed to contract the disease that year. 


Mr. R. J. Haskell of our department planted a portion of this Idaho ; 
seed in 1915 at Hopewell Junction, Dutchess County, N.Y., where he was 4 
working on potato diseases at a field station. This same streak disease . 
appeared on several plants from this seed and they behaved otherwise in 
much the same manner as has been described. 


This disease has been described in some detail here because of its 
interesting character and because little has been written about it. -It ‘is 
evidently infectious and of a bacterial nature. Careful work should result 
in the isolation of the causal organism. Apparently this micro-organism 
can be carried over winter on the seed, and if this be the only way, disinfec- 
tion should be an effective remedy. However, unless the disease appears 
more prevalent than in the past, it is not one requiring preventive measures. 


Returning again to a discussion of the cause of small tubers, it should 
be pointed out that plants affected with Fusarium and Verticillium wilt, 
black leg, rhizoctoniose, leaf blights and other diseases, as well as plants 
lacking vigor, produce small tubers. Since many of these troubles are trans- 
mitted with the tuber, it can plainly be seen that the continued use of small 
seed is bound to result in the introduction of diseases of this kind with 
consequent low production and final running out. The elimination of tubers 
of such plants from the seed is the practical means of avoiding this 


condition. 
It should be stated here that tubers which are small because of immatu- 


rity are not necessarily unfit for seed. Instead, the use of immature seed 
tubers has been advocated and is practiced by some very successful potato 


Tt ie writer has any message to give to Quebec farmers it is to encour- 
age oe to produce high- grade seed potatoes. _ The demand for such — 


Seed tubers than in these northern sections. If one will but practice seed — 
lection, maintaining a seed plot each year, will treat his seed tubers with — 
orrosive sublimate, and spray his vines with bordeaux mixture, there can | (e Ss 
e. be no reason why he should not produce disease-free seed, but most 
important of all these measures is the selection of seed from healthy, eae a5: 


_ yielding plants. 
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ype eetes NOTES ON ENTOMOLOGY IN THE 
PROVINCE OF QUEBEC 


Potion VY. A. Huard, D.Sc., Curator, Museum of Public Instruction, oe y 


Quebec. 


Although our Province of Quebec is considered in certain quarters 
to be behindhand, it has nevertheless led the way in Canada in many pur- 
suits of an intellectual and artistic nature. It still stands at the head in 


the realm of art, literature, science, philosophy and theology, and it is of ~~ 
this pioneer work in one particular branch of science, entomology, that 


I wish to speak. 


Neither in the Province of Quebec nor elsewhere in Canada can we trace 
the history of entomology back into the “dark ages.” There is no trace of 
any entomologist among the great thinkers who made illustrious the ages of 
Pericles, Augustus and Louis XIV; neither Jacques Cartier nor Champlain 
numbered an entomologist among his followers, the reason being that 
entomology at that time had not come to be recognized under the title of 
a special study. Our worthy ancestors may have taken up the raising of 
silkworms, bees and cochineal for industrial purposes, but for the rest they 
limited themselves to measures of defence against such personal enemies as 
flies, mosquitoes, etc., and it was not until the eighteenth century that 
Linneeus took up the scientific study of the insect world. 


In America entomology has only reached the age of half a century; it is 
not even so old as this if one speaks of its ‘‘official’’ existence so far as it has 
been publicly known and encouraged. For a long time it only existed as a 
special study which was taken up privately by a few people. 


In the Province of Quebec, with which I wish to deal more particularly, 


the first name to be recalled in the history of entomology is that of William 
Cooper, who lived in several of our larger towns towards the middle of last. 


century. He appears to have been the first man in Quebec to make a 
collection of insects, and his name is connected with the discovery of several 
new species of Lepidoptera and Coleoptera. He was probably the first to 
make a study of the insects of Labrador and the Island of Anticosti. He 
contributed articles to the Canadian Entomologist and to the Canadian 
Naturalist of Montreal. 
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It was the latter paper that also published the works of two other 
pioneers of entomology in this country: D’Urban and Barnston. William 
Stewart D’Urban appears to have been an Englishman who spent several 
years in Montreal prior to 1861. Among the articles he wrote may be men- 
tioned the following: ‘‘Descriptions of Four Species of Canadian Butterflies,”’ 
1857; “Description of a Canadian Butterfly and some Remarks on Genus 
Papilio,”’ 1858; ‘‘A Systematic List of Coleoptera found in the Vicinity of 
Montreal,’’ 1859. 


George Barnston, an employee of the Hudson’s Bay Company, lived in 
Montreal for several years. We find that in 1860 he published in the 
Montreal Magazine ‘‘A Catalogue of Coleoptera collected in the Hudson’s 
Bay Territories,” this being, without doubt, the first time that the Hudson’s 
Bay country had figured in entomology, and I doubt if ithas ever done so 
since. 


Prior to 1858 entomology in Canada had been mainly supported by the 
English-speaking people, but during that year a Frenchman named Pro- 
vancher came to the front rank among Quebec entomologists, which position 
he maintained for a great many years. He published in that year his first - 
work on Canadian insects. This book, dealing with insects attacking grain, 
laid the foundation of ‘‘economic”’ entomology, and it was before this branch 
of insect-study had even received its name. It was, at all events, the first 
public manifestation in Quebec, if not in Canada, of this branch of ento- 
mology, which today occupies such an important position in the world. 


It was not only in economic entomology, however, that Provancher did 
such valuable pioneer work. It was he who published the first treatise on 
_ botany, the first work on orchards and gardens, the first flora, and the first 
technical study of insects. Today, several of these works are regarded as 
classics and have not yet been replaced by more modern and up-to-date 
books. It was he also who founded the first French review of natural 
history published in America, Le Naturaliste Canadien. The first number 
of this review appeared in the month of December, 1868, and it is a coinci- 
dence that in the same year the Canadian Entomologist was brought out— 
the only scientific magazine in the Province of Ontario. Although its name 
did not suggest entomology to any great extent, the Naturaliste always gave 
a good deal of attention to this subject, and shortly after its foundation 
Abbé Provancher began to devote himself more exclusively to the study of 
insects. He added later the study of molluscs, but it may be truly stated 
that though he commenced his career as a naturalist with botany, he ended 
it with entomology, to which he devoted the last twenty-two years of his 
life. 
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One might say that, but for Provancher, Canada, and particularly the 
Province of Quebec, would not count for much in the history of entomology. 
But let us consider the merits of our Canadian Linnaeus. He had the cour- 
age and hardihood to undertake the publication in those early days, in a 
country still young, of his ‘‘Flore Canadienne” (1862), and he gave a still 
greater proof of these sterling qualities when he undertook, in 1877, to 
publish in our country such an extensive work as his ‘Petite Faune En- 


tomologique.’”’ One can better realize the value of this work when it is 


remembered how very few countries possess any complete work on their 
entomological fauna; and usually where there is such a work it is the results 
of the combined efforts of a number of authors. But nowhere, since Lin- 
naeus, had there been found an author to attempt a complete work on the 
entomology of a country—nowhere, except in the province of Quebec, 
where Provancher not only undertook the work but accomplished a large 
part of it. It must be acknowledged, in excuse for the lack of attempt to 
bring out a complete work on the natural history of insects, that entomology 
is as yet only in its infancy. Very little can be regarded as definitely 
achieved as yet, and entomologists will require to make many changes in 
their collections of insects, for the various families and species are so numer- 
ous that they have only been imperfectly studied so far, and every day new 
discoveries are made which tend to upset the classifications already esta- 
blished. Provancher, for his part, discovered and named no less than three 
of four hundred species of insects of the Province of Quebec, and the greater 
part of these have been upheld by entomological authorities, thus securing 
scientific immortality to our illustrious fellow-countryman. 


His chief claim to the title of pioneer and even father of Canadian 
entomology, lies in the technical works which he published on the history of 
our insects. To be sure, their practical value has somewhat decreased since 
discoveries are many and progress is rapid in the science of entomology; but 
these works, in their broad outline at least, are still necessary for the 
beginner in the study of our insects, and will for a long time to come guide 
amateurs in the vast realm of entomology. 

The following is a brief history of this great work—the ‘‘Petite Faune 
Entomologique du Canada’’—of which the first volume, devoted to Coleop- 
tera, bears the date 1877. Abbé Provancher published part of this history 
of our Coleoptera in the Naturaliste Canadien. He had brought out in this 
way about a third of it between the years 1870 and 1873, but he came to the 
conclusion that it would take far too long to publish the whole work in this 
manner, and in January, 1874, he presented to the public his first volume 
complete, dealing with Coleoptera. This volume was of 12mo. size, con- 
tained 786 pages printed on de luxe paper, and was sold at $3.00. It is 
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surprising that a book of this character, so technical and, for the period, 
costly, should have found a sale. The remainder of the ‘Petite Faune 
Entomologique’”’ was published in the form of supplements to the Natur- 
aliste. This method was slow, but it seemed to be the only possible way, 
for it reduced the cost of publication to a minimum. The three volumes 
would doubtless never have figured among our scientific literature today 


had it not been possible to bring them out in this Way. 


Volume II, which comprised Orthoptera, Neuroptera, and Hymenop- 
tera, was published in 1883, and was of octavo siz>, 832 pages. In 1889 
there appeared ‘‘Additions and Corrections to Volume II,”’ which contained 
476 pages, octavo. 


Volume III, dealing with Hemiptera, is dated 1886 and contains 354 
pages, octavo. 


Abbé Provancher died in 1892, leaving his great work incomplete 
inasmuch as he was unable to finish the volumes on Diptera and Lepi- 
doptera. 


With Provancher ended, for a time at least, the period of entomological 
bibliography of the Province of Quebec, which had been filled entirely by 
his own effort. Since the death of cur Canadian Linnaeus entomological 
literature in the province has not been greatly increased by any work of 
notable value or scientific merit. As a work of pure science one might 
mention the “List of Coleoptera of Canada” by Joseph I. Beaulne, pub- 
lished in the Naturaliste Canadien these years, and the ‘‘Lists of Insects of 
the Province of Quebec” published by the Society for the Protection of 
Plants as supplements to their annual reports. The List of Lepidoptera, 
prepared by A. F. Winn, appeared in 1912, and the List of Diptera by A. F. 
Winn and G. Beaulieu in 1915. These two lists are important and useful 
in that they help to complete, provisionally at least, the great work of 
entomology begun by Provancher. Both in applied and economic entomo- 
logy Provancher was the pioneer, for he also treated of insects in his ‘‘Verger 
Canadien,”’ the third edition of which was published in 1874. 


Our Society for the Protection of Plants has published in its annual 
reports a number of illustrated articles on insect enemies of forests and 
crops. These articles, written by specialists on the subject, are of great 
value to everyone interested in the great work of agriculture. 


I published myself last year a study of our chief injurious insects. 


The most elaborate work on applied entomology which has appeared 
in the province comes from the pen of Professor W. Lochhead, entitled “A 
Synopsis of Economic Entomology” which was published in 1914. This 
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work, over 100 pages in length, is a systematic treatise, although abridged, 
on our injurious insects. If it were developed our scientific literature would 
be enriched by the addition of a complete and valuable work on injurious 
insects. I most sincerely hope that Professor Lochhead will undertake a 
work of this nature. 


An event of great importance in the history of entomology in the 
province of Quebec took place in January,1913,when the Provincial Minister 
of Agriculture decided to appoint an entomologist. I had-the honor of 
being selected for this position, which I occupied until 1916. This was the 
first official recognition accorded to entomology in our province. Mr. 
George Maheux, who has made a special study of entomology, now holds 
this position. 


Another notable event was the appointment of the first professor of 
entomology among the French-Canadian people. This was inaugurated at 
the Oka Agricultural Institute, where Mr. F. Letourneau was appointed a 
year or two ago. Mr. Letourneau took a course in entomology at Guelph, 
and is well known through his articles on insects published in the Naturaliste 
Canadien and by a bulletin published in 1916 on insects injurious to apple 
trees. 


Mention should be made in this memoir, I think, of the chief insect 
collections which add to the entomological richness of the Province of 
Quebec. In 1887 the N&turaliste Canadien took a census of the museums, 
etc., in the Province of Quebec. In the report published they enumerated 
thirteen collections of insects in possession of various institutions and private 
individuals. The number of such collections at the present time must be 
much greater. The Universities of Laval and McGill have today the most 
valuable collections of any in the province. Next come College St. Laurent, 
near Montreal, which secured some years ago Mr. G. Beaulieu’s collection 
of Coleoptera; Levis College and Sherbrooke Seminary, where Abbés Elias 
Roy and P. A. Bégin respectively were employed; St. Hyacinthe Seminary, 
which owns the collection assembled by Abbé F. X. Burque; the St. Law- 
rence Convent, near Montreal; Mr. C. E. Dionne, the famous ornithologist 
of Quebec; G. Chagnon, Montreal; and St. Alexander College, Ironside. 
This list is incomplete and without my knowledge there may be several 
other insect collections in the Province of Quebec. 


But, one may ask, what became of the entomological collections made 
by Abbé Provancher during his long life? At a date which I do not exactly 
know Provancher handed his collection to Levis College, and this was the 
foundation of the important collection in the possession of this institution 
today. In 1877, before this sale to Levis College, Abbé Provancher had 
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sold one collection of insects to the Provincial Minister of Agriculture, and — 
this was placed in the Museum of Public Instruction at its foundation in 
1880. In 1893 the Department of Public Instruction bought the latest 
collection he had made prior to his death in 1892. This collection is pre- 
served just as it was classified and named by him, for it will become more 
and more necessary to refer to it in studying his entomological works. I 
may add that the three collections at Quebec and Levis contain specimens 
of nearly all the hundreds of new species he describes. 


There is also in the Museum of Public Instruction the collection of 
insects which belonged to the founder of the museum, Mr. D. N. St. Cyr; 
this is not very large. We also have the valuable collection of Lepidoptera 
obtained in 1909 from Rev. Dr. T. W. Fyles. This collection of butter- 
flies, on which Dr. Fyles worked for forty-five years, includes nearly every 
kind found in the district of Quebec. It contains 2300 specimens, all 
mounted and named, a number of them being quite rare. They are pre- 
served under the name of the ‘“‘Fyles Collection.” 


This brief history will show that up to the present time a certain 
amount of attention has been given to entomology in the province of Quebec, 
and I think I am safe in saying that no other province of Canada can show 
a record in any way comparable with ours. Now that natural history has 
become part of the curriculum in all our schools it is to be hoped that the 
time will soon come when the number of our naturalists, and especially our 
entomologists, will be greatly increased. 
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THE WHITE PINE WEEVIL, PISSODES STROBI, IN QUEBEC 


J.M. Swaine, Entomological Branch, Dept. of Agriculture, 
Ottawa. 


The work of this insect is probably the chief cause of distorted and 
crooked white pine in Eastern Canada. The attack is upon young trees, 
between five and twenty-five feet in height, and chiefly to those growing in 

_a pure or nearly pure stand or in the open. The work of the grubs kills 
the terminal shoot on the last one, two, or even three year’s growth. The 
death of the terminal results in a special development of the uppermost 
living whorl of lateral shoots; the most vigorous of these, one, two, or more 
in number, assume an upright position and continue the upward develop- 
ment of the tree, resulting in a crooked trunk, a double-top, or a multiple 
top. Frequently these new terminals are attacked’in turn and the value 
of the tree for timber, or its beauty for ornamental purposes, entirely 
destroyed. 


The work of the weevil has been particularly abundant in Quebec and 
Ontario for the last five or six years, and in many localities a large percentage 
of the young growth has been seriously injured. 


The Insect and its Stages 


The White Pine Weevil is a brownish beetle, about one-fourth of an 


inch long, with irregular brown and white patches above, and a long slender 
beak. ‘ 


The very small, watery-white eggs are placed, during April, May and 
June, in the pulpy inner bark of the terminal shoots, usually just below the 
terminal whorl of buds, in small pits bitten out by the beetle. Usually the 
egg-pits exude a small drop of resin and are thereby easily discovered, but 
when they are very numerous and closely placed many will be practi- 
cally dry. The adults are readily found resting on the terminals during 
the egg-laying season. 


The larvae are rather stout, legless, whitish grubs, with darker heads, 
about one-fourth of an inch or less in length, found during summer feeding 
in the bark and wood of the fading terminal shoots. 


The pupae lie each in a chip-cocoon fashioned by the grub partly or 
entirely below the wood surface; they are found in the faded shoots during 
the latter part of the summer. 
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The White Pine Weevil: 1, a dead terminal, with the laterals still green; 2 


and 3, egg punctures on apex of terminal, showing an egg aitifcially ex 
posed at the arrow point (Enlarged). 
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The White Pine Weevil; adults, in the circle, and the work of their larvae, showing 
a dead terminal in the centre, and larv al tunnels and cocoons in various 


stages of completion. 
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The Life History and Habits. 


The adult beetles nearly all leave the faded tips in the latter part of the 
season between July and September, and pass the winter apparently 
in any convenient hiding-place. In the following season, during April, 
May and June, they may be found upon the terminals of young 
growth pairing and egg-laying. The eggs hatch in about a week, and 
the young grubs feed upon the inner bark, working downwards and more 
or less completely destroying the bark on the injured portion. Finally, 
when mature, about midsummer, they bore into the wood, penetrating to 
the pith on the younger wood. In the enlarged ends of the tunnels chip- 
cocoons are constructed, and in these the larvae pupate and later transform 
to the adult beetles. The young beetles bore a round hole through the 
bark and escape, chiefly during July and August, and hibernate until the 
following spring. 


Control Measures 


The injury by the weevil can be checked on nursery rows, in plantations, 
and on reproduction valuable enough to warrant the attention required. 
Trees between five and twenty-five feet high are attacked. The faded tops 
should be cut before the beetles emerge from them, and either burned or 
stored in boxes or barrels covered at each end with fine wire netting. The 
latter method is preferable since it retains the beetles while allowing the 
valuable parasites to escape. After cold weather comes most of the beetles will 
be dead and the screens may be removed, but the pine tops should be left 
until the following June to permit the development and escape of the larger, 
late developing parasites. 


Two thorough: collections of the fading tops, made late in June and 
again about the middle of July, will help materially in checking the injury, 
and the practice should be carried out each season as long as the trouble 
continues to develop. Natural reproduction near the nursery or plantation 
may, if uncared for, be responsible for serious reinfestation. Valuable 
young growth may be further protected by collecting the egg-laying beetles 
from the terminals. From the time the beetles appear on the terminals, 
in the first warm weather in April, until the middle of June, theadults may be 
collected and destroyed. They may be taken in an insect net by striking 
the bow against the base of the terminal so that the beetles fall into the net, 
or by holding the net against the base of the terminal and striking the upper 
part of the latter on the opposite side with a stick. If the trees are small 
a pan containing a little kerosene may be used instead of a net, and the beetles 
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TWO DESTRUCTIVE SHADE TREE BORERS 


C. B.Hutchings, Entomological Branch, Department of Agriculture 
Ottawa, Ont. 


This paper will deal briefly with two destructive shade tree borers :— 


1. The locust borer, Cyllene robiniae Forst. 
2. The bronze birch borer, A grilus anxius Gory. 


The Locust Borer 


Wherever the handsome black locust tree (Robinia pseudacacia) grows, 
its worst enemy the locust borer, is also to be found. 


Throughout Ontario and Quebec the locust trees have suffered very 
serious injury from the ravages of this pest. The attack is decidedly insid- 
ious and serious damage is often done before the injury is even noticed. 


Life History. The life history of the insect is as follows: the adult is a 
black velvet beetle, about three-quarters of an inch long, strikingly 
marked with several yellow bands across the thorax and abdomen. It 
belongs to the interesting family of Cerambycidae and is, of course, 
long horned. In August the beetles emerge from the pupal stage and 
seek the nearest patch of golden rod (Solidago) where they feed freely 
upon the feathery blooms of this plant during the warmest part of the 
day. Mating occurs at once and the females, returning to the locust 
trees, begin energetically to search on the bark surface for crevices in 
which to deposit their snow-white eggs, their long prehensile ovipositors 
serving as the chief guide in locating suitable places for oviposition. This 
activity among the beetles goes on throughout August and the greater 
part of September. The eggs hatch in eight or ten days and the 
young larvae immediately start to bore into the inner soft bark where 
they construct cells for their winter quarters. In spring the young grubs 
actively resume their burrowing into the sapwood and heart of the tree, 
each pursuing a course somewhat at right angles to the entrance tunnel and 
parallel with the sides of the tree. About July the work is completed. At 
this time the full grown larva is about an inch long,somewhat cylindrical in 
shape and of a dull white color. The pupal or transformation stage is now 
begun and in about four or five weeks the adult beetle eats its way through 
the frass plug at the outer end of the resting cell and makes its escape to the 
exterior. 


a 
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The Injury. As already seen the injury to the tree is done in the larval 
stage. The wounds made from time to time in the bark and sapwood often 
cause girdling, the branches frequently breaking off as a result of this. 
Where the tree is badly honey-combed it is rendered entirely unfit for — 
commercial purposes. The healing scars on the bark surface, caused by the 
tree in its endeavour to patch up the injury done by the young grubs in the 
fall, give to the trunk an unsightly appearance and often times these rough- 
ened areas provide ground for injurious fungi to become established and 
permit the dampness and rot to enter the tree. The carpenter ants also 
obtain entrance through the holes made by the beetles and help to complete 
the destruction of the tree. 


Control Measures. A number of experiments of various kinds have 
been carried out from time to time such as:— 


(a) Collecting adult beetles from golden rod which had been planted 
especially for the purpose. 


(b) Digging out the young larvae shortly after they had begun their 
work. 


(c) Applying different washes, such as soap solution and carbolic acid, 
whitewashing trunks of trees, etc. 


(d) Employing poisoned baits. 


All these, individually, cr taken more or less togather have been found 
to give fair results. But the only sure method of control, where bad infesta- 
tion occurs, is to cut the tree down and burn it. 


A considerable amount of work was done last year at Ottawa in connec- 
tion with the life history and control of Cyllene robiniae and it is expected 
this coming summer further valuable data will be secured, especially along 
the lines of control. 


The Bronze Birch Borer 


The birch is one of the most beautiful and most graceful of our orna- 
mental trees and for this reason is grown extensively in parks and gardens. 
Unfortunately, under cultivated conditions, the various species of this tree 
are most subjected to the attack of its greatest and most destructive enemy, 
the bronze birch borer A grilus anxius. Under more natural conditions, as 
in the forest, this does not occur. 


The Injury. Throughout Ottawa city, in private gardens and on the 
Driveway, the work of this beetle is very noticeable. At the Central 
Experimental Farm, nearly all the birches in the Arboretum are affected 
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Fig. 1, The Bronze Birch Borer, adult beetle. Fig. 2, Tunnels of the birch borer grubs in 


Fig. 3, Section of a locust branch, 


white birch limb, showing a grub in its winter cell. 
Fig. 4, Limb injured by tun- 


showing eggs of the locust borer in the bark crevices. 
nels of the locust borer. 
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and the larger and older trees about the residences and near the 
Observatory are so badly infested that it is only a matter of time before they 
they will all have to be cut down. As in the case of the locust borer, the 
injury done at first is of a very insidious character. The fight may be on in 
full force and the enemy well entrenched before his presence is even noticed. 
The insects begin their destructive work at the top of the tree and work 
downwards, killing the upper branches first, giving these the stag head 
appearance. The trunk and larger branches are then attacked and through 
these the larval tunnels cross and intersect one with another in endless 
confusion within the inner bark and sapwood. The characteristic undula- 
tions thrown up on the outer bark surfaces are sure signs of the mining 
operations beneath. Here and there rusty, reddish-brown patches appear on 
the white bark of the trunk and larger branches, indicating the presence of 
the borer. 


Adult. The adult beetle is a small, slender, dark-bronze insect, about 
half an inch long and belongs to the family Buprestidae. It does not itself 
cause any injury, as far as is known, except that it feeds sparingly on the 
leaves. The time of emergence of the beetles depends greatly upon weath- 
er conditions. In the northern parts of New York State, where the wint- 
ers-are milder and shorter than those of Canada, the beetles are out early 
in May, whereas in Ottawa the time is later. Last year on account of the 
wet season the first adult was not seen before June 27. The holes in the 
bark through which the beetles emerge are of a characteristic shape, some- 
what semicircular, and can be readily identified. 


Larva. In June the eggs are laid upon or in the bark. The small lar- 
va on hatching begins tunnelling at once through the bark and sapwood 
where it forms a cell and remains quiescent for the winter in a remarkably 
peculiar position, the head and thorax being doubled back on the abdo- 
men. The following spring the burrowing operations are continued and 
the tunnels of the different larvae at work become so inextricably mixed 
thatitis simply impossible to follow any one particular tunnel throughout its 
length. The full grown larva is about three-quarters of an inch long, creamy- 
white, with dark retracted mouth parts. The thorax is particularly wide 
and may easily be mistaken at first sight for the head. A pair of dark, 
serrate, chitinous, barbed processess appear on the last segment of the 
abdomen. Their use is likely to assist the borer forward in the tunnelling 
process since it is exceedingly sluggish; or perhaps they act as supports on 
the walls of the tunnel to prevent the larva slipping backward. 


Control. So far as is known no satisfactory plan of control has been 
devised to check the ravages of the bronze birch borer. Insecticides are 
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useless because the larvae are down below the surface bark and cannot be 


reached in this way. . The only method that can be safely recommended is 
to cut out all infested branches and burn them at once, or certainly before 
May of the following year. Since the trees cannot be saved when they are 
found to be infested, any precautionary measures which will prevent the de- 
position of eggs on the trees and the egress of the adult beetles will be found 
to help very materially. Experiments such as washing the trunks and 
branches with poisoned whitewash; putting paper wrapping temporarily 
about the tree; spraying the foliage with Paris green (1 lb. to 100 gals. 
water); painting the bark with a mixture of resin and linseed oil (4 Ib. res- 
in, 1 qrt. oil to 40 gals. water) have been tried. 


All these to a greater or less extent have been helpful but not radical 
That cure, as has been said, can only come about by the most drastic mea- 
sures applying the axe or saw. 


Parasites undoubtedly form a very important factor in the natural 
control of this insect. Birds, such as phoebes, wood-peckers, warblers and 
chipping sparrows also help, and more effectively too than often given 
credit for. Their presence in our parks and gardens should be more 
encouraged. 


If the birches are kept in a healthy condition, free from abnormal 
growths, loose bark, etc., it will assist them very materially in resisting the 
attacks of their worst and most destructive enemy, the bronze birch borer. 
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THE COMMONER GRASS-MOTHS OF QUEBEC | 


Dr. J. A. Corcoran, S.J., Loyola College 


Within the last decade or so much interest has been aroused in the study 
of American grass-moths. The pioneer work on the subject was published 
in 1894 by Dr. E. P. Felt, the present’state entomologist of New York, and 
was entitled “On Certain Grass-Eating Insects,” .an admirable entomolog- 
ical thesis, in which the life histories and external anatomies of some twenty- 
six species of Crambus are found. In 1896, Dr. C. H. Fernald’s classie 
appeared in the form of a monograph ‘“‘The Crambidae of North America.”’ 
In this work Dr. Fernald gives accurate descriptions and excellent coloured 
plates of fifty-five species of Crambus and all the species of the other genera 
of Crambidae which were known at his time. In more recent years Mr. 
W. D. Kearfoot in the “Proc. of the U.S. Nat. Mus.”’ Vol. XX XV, and other 
entomologists in current publications, have described several new Crambids. 
Indeed, Drs. Barnes and McDunnough, in their new ‘‘Check List,’”’ give the 
names of sixty-eight Crambus and several species of allied genera which 
are unknown to those not in touch with recent work on the Pyralidae. Mr. 
A. F. Winn in his ‘Prelim. List’’ published five years ago by this Society, 
records twenty-three Crambus, two Argyria, and one Thaumatopsis as the 
species of Cambidae found in Quebec. Of this number, fourteen species 
were taken last summer on the vacant lots around Loyola College, one 
species, i.e., albellus, has not, I believe, been previously reported on the Island 
of Montreal. 


General Characteristics 


There is little likelihood of confusing the grass-moths with the 
other lepidoptera which frequent our pastures and meadows. Certain © 
traits and habits make them known to even the casual observer of insects. 
What nature-lover has not seen a Crambus resting on a stalk of dried grass? — 
The fore-wings are closely rolled about the body meriting for the insect the' 
popular name of Close-wings, and long palpi project prominently in front 
of the head. The moths are small, the larger species have a body about half 
an inch in length and wings which spread perhaps an inch. The fore-wings 
of a general white or brownish colour, often bear pretty markings of golden, | 
silver, yellow, brown or even black while the hind wings are of an unbroken. » 
gray or white. Delicate fringes which are frequently coloured yellow. er 
golden, limit the outer margins of both wings and add much to the beauty of 
an unrubbed Crambus. 
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The moths as a rule fly at dusk or when the weather is cloudy, but may 
be “flushed”’ by anyone walking through a meadow even in the sunlight. 
When disturbed, the moths rise from the grass, fly forward for a rod or two, 
and settle head downwards on a stalk of dried grass, where they quickly 
arrange themselves parallel to the stalk. Their colours harmonize so well 
with their surroundings, that one may be within a foot of you in plain sight 
yet escape detection. They seem to have a special dislike to alighting on a 
level surface and will fly for a considerable distance over cultivated land in 
preference to resting on the bare ground. All our Crambidae are true grass- 
loving moths. Our pastures and meadows during the months of June, July, 
and August, are veritably alive with them: the lower moist meadows, as a 
rule, breed more species than the higher well-drained fields. Indeed, the 
Crambids are rarely seen away from the growing hay or pastures, and then 
always over a patch of grass, as on the borders of a grove or a little-used 
road through a wood. 


Life History 


All the caterpillars of our known species have been found to feed near 
the roots or on the blades of growing grasses and sedges, and when these 
are found in abundance they do not attack the grain or corn; although 
zeelus and caliginosellus have been mentioned in the Economic Reports from 
Illinois, Nebraska and Delaware as pests on corn, and hortuellus in the time 
of S. H. Scudder wrought great havoc to the young runners of the cranberry 
in the marshes of New England. 


The female moth drops her eggs at random on the grass. The egg is 
oval in shape and marked by ten to twenty longitudinal ridges and numerous 
transverse markings, which are probably imprinted on the freshly deposited . 
chorion of the egg’s outer membrane by the cells of the oviduct. When first 
dropped the eggs are creamy white or straw-colored in most of our species, 
but ina short time they assume the deeper hues of brown, yellow or red. 
In leachellus and innotatellus (perlellus) they become bright crimson shortly 
before the caterpillars hatch. In size they vary in the different species and 
even in the same species from .3 to .56 mm. in long diameter. The eggs 
hatch in from five to thirty days. 


The caterpillar of most of our species on emerging from the egg is less 
than half-a line in length, the head is brown or black in colour, the thoracic 
shield brown, green or red, and the body straw-coloured, relieved by black 
or brown tubercles and a few scattered hairs. Asa rule, it feeds at dusk or 
in the early hours of the night, and during the hours of bright sunlight it 
remains concealed in a nest which it spins on the blades or at the roots of the 
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grass. Within a few hours after emerging from the egg, the young larva, a 
very active creature, spins a web on a blade of grass or in the axil between the 


-blades, and makes this its place of retreat. Later it weaves a cylindrical 


nest of web and entangled bits of grass on the side of a grass stalk just at the 
surface of the ground. As the insect grows it enlarges its nest and so always 
has a place of snug retreat where it may remain hidden from marauding 
ground-beetles and other hungry creatures. Unless sought out especially, 
these nests escape detection and the damage done by their occupants is 
rarely attributed to its proper source. A diligent search of a few square feet 
of grass in any meadow, will, however, usually reveal a nest or two. The 
larvae spend their first summer feeding when the sun is obscured, and con- 
cealed when it is brightest. At times a larva will draw the end of a blade of 
grass within its nest where it can eat without any fear of being picked up by 
a passing bird and itself being made a meal for a nestling. As winter 
approaches the caterpillars prepare for hibernation, /eachéllus early in August, 
trisectus in October, and most of the other species in September. Their 
preparation consists in extending their summer nest, a structure perhaps a 
quarter of an inch long, a short distance beneath the surface of the ground. 
Few of our species go more than an inch into the soil. As the time for 
hibernation approaches they feed less and less ravenously, and finally stop 
eating and seal the entrance to their nest with a web in which is caught 
shreds of vegetable matter or pieces of soil. When the grass takes on a new 
life in the spring, the larva awakens from its long winter-sleep, opens its nest 
and begins again an active life of voracious feeding. The nest is soon en- 


larged or a new one built, for the full-grown caterpillar of most of our 


Crambids is about one inch in length. As the larva reaches maturity it 
develops an appetite which-seems to be insatiable. A few days before 
pupation, it throws caution to the winds and feeds continuously. It pupates 
in a loose cocoon spun in a burrow just beneath the surface of the ground. 
The period of pupation lasts from ten days to one month, Roe eec ts on the 
temperature and the species. Ue 


“AS 


There is little apparent difference in the known larvae of our Ceambile 
Some may be distinguished with comparative certainty’ by their colours but 
an absolute diagnosis is often difficult or impossible. When we consider 
that the habits, surroundings and enemies of all our species are much alike 
we realize that marked variations are uncalled for. Their. food. plants, 
grasses and sedges, are everywhere found in abundance, hence structural 
adaptations for change of food are unknown. An army of one species takes 
the place of an army of a related species with each new growth throughout 
the season. 
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_ Since the habits and life histories of the immature insects are so much 
alike, and the enemies of one species of these moths are the enemies of all, 
the mature moths of the different species show but slight structural differ- 
ences, and the species of the same genus are often distinguished with dif- 
ficulty. The genitalia, of course, are the most valid features but the colours 
and markings of the fore-wings being fairly constant in each species are more 
generally used as a basis for a synopsis. 


We have arranged the genera of the Crambidae of Quebec according 
to the venation of the fore-wings—after the manner of Dr. Fernald—and 
the species of the genus Crambus according to the predominant colour of - 
these wings. Since it is often difficult to distinguish gray from brown, or 
brown from yellow, and as the markings in more than one case give us a 
wing of-no readily recognized predominant colour, many of the species will 
be found in more than one division in the accompanying synopsis. The 
proper position in every case may, however, be recognized since in it alone is 
given the size of the moth. Such a form of key, giving repetitions which 
may seem false or foolish to a person well acquainted with the species, has 
been found advantageous in many keys of phanerogamous plants arranged 
for beginners in botany, and should be of value to the tyro entomologist. 


Key to the Crambidae of Quebec 


1.—Fore-wings have veins 7, 8 and 9, arising from a common stalk, 2. 


1.—Fore-wings have veins 7 arising separately from the stalk of 8 and 
9.—Argyria. 


2.—Antennae of male not plumed.—Crambus. 


2.—Antennae of male are plumed.—Thaumatopsis pexellus. 


Synopsis of Argyria 
1.—Brilliant-yellow oblique line crosses fore-wing, 13-20mm.—A ura- 


tella (JU-A). 


1.—Three small yellow dots cross forewing, 18-22mm.—Nivalis (J-JU). 


Synopsis of Crambus 


1.—Fore-wings are gray or brownish-gray, 2. 
1.—Fore-wings are yellow or brown, 7. 

1.—Fore-wings are white, 21. 

2.—Fore-wings have indistinct or obscure markings, 3. 
2.—Fore-wings have interspaces of veins lined, 6. 
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3.—Fringes of fore-wings are narrow, golden or dull-gray, 4. 

3.—Fringes of fore-wings are wide, golden, 5. 

4.—Cross-lines indistinct, yellowish.—/uteolellus (J-JU). 

4.—Cross-lines indistinct reddish-brown.—caliginosellus (JU). 

4.—Cross-lines dull brownish-gray, 18-24mm.—zeélus (JU). 

4.—Cross-lines absent, two spots in cell, 23-24mm.—mutabilis (J-JU). 

5.—Colour reddish, not more marked between the veins.—ruricolellus 

(JU-A). 

5.—Colour brownish, veins are interlined.—vulvivagellus (A-S). 

6.—Markings black, two cross-lines.—trisectus (J-JU). 

6.—Markings brown, no cross-lines.—vulvivagellus (A-S). 

7—Markings indistinct, 8. 

7.—Markings quite distinct, 9. 

8.—Colour ochre-yellow, fringes same, 20-26mm.—luteolellus (J-JU). 

8.—Colour reddish brown, fringes gray, 13-25mm.—caliginosellus (JU). 

9.—Interspaces of veins lined, 10. 

9.—Interspaces of veins not lined, 11. 

10.—Interspaces of veins lined black, 23-32mm.—+trissectus (J-JU). 

10.—Interspaces of veins lined brown, 20-39mm.—vulvivagellus (A-S). 

10.—Interspaces of veins lined yellowish brown, 16-22mm.—Aortuellus 
(J-A). 

11.—White median stripe absent, 12. 

11.—White median stripe undivided, 13. 

11.—White median stripe divided into costal and subcostal, 20. 

12.—Terminal cross-line angular and single, 16-20mm.—ruricolellus 
(JU-A). 

12.—Terminal cross-line angular and duplicated,—hortuellus (J-A). 

12.—Terminal cross-line not angular.—elegans (JU-A). 

13.—Median stripe does not touch costal margin near cell. 14. 


13.—Median stripe touches costal margin near cell, 19. 


14.—Median stripe unbroken to outer wing-margin, 25mm.—wnistriatel- 


lus (JU-A). 


14.—Median stripe narrows at cell, reaches margin, 16mm.—hastiferellus 


(A-S). 
14.—Median stripe crossed by two brown bars reaches margin, 15. 
14.—Median stripe extends two-thirds of way to outer wing-margin, 20. 
15.—Hind-margin of wing paler than costal margin, 19-24mm.—wmyellus. 
15.—Hind-margin of wing not paler than costal mar. 20-22mm.—!uc- 
tuellus. 
16.—White line on hind-margin of front wing, always present, 17. 
16.—White line on hind-margin of front wing, never present, 18. 
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17.—Marginal white broken by terminal line, 21-24mm.—pascuellus. 

17.—Marginal white broken below cell, 18-20mm.—labradoriensis (M-J). 

17.— Marginal white not broken by terminal line—albellus (JU). e 

18.—Dark line parallel to stripe throughout wing, 24-30mm.—leachel- 
lus (J-A). 

18.—Dark line parallel to stripe below cell, 20-23mm.—hamellus (A). 

18.—Dark line parallel to stripe absent, 21-25mm.—praefectellus (J.) 

19.—Sharp tooth near end of stripe, hind-wings white, 18mm.—dbidens 
(JU). 

19.—Sharp tooth absent, hind-wings grayish, 18mm.—alboclavellus (JU). 

20.—Terminal dots are preceded by black lines, 23mm.—laqueatellus 


(J-S). 


20.—Terminal dots not preceded by black lines, 2imm.—agitellus (J-JU). 


21.—Markings dark brown, terminal line curved and double, 12-15mm. 
elegans (JU). 

21.—Markings, yellow, terminal line angular and single, 16yien .—albel- 
lus (JU). 

21.—Markings, an orange and yellow longitudinal stripe, 23-25mm.— 
girardellus (JU). 

21.—Markings, a few dark dots near middle and outer edge, 22-25mm.— 
turbatellus (JU). 

21.—Markings, absent, both wings are a pearly white, 20mm.— perlellus. 


—(J-JU). 


N.B._ The size of the moth is given in millimeters to the left of the name 
of the species, the capitals to the right indicate the months when the moth 
has been on the wing in the Province of Quebec. 


Of the species given in the above synopsis a few have not been recorded 
from Quebec, but as they are found nearby in the neighboring provinces, 
they have been included. A gitatellus, alboclavellus, hortuellus, mutabilis and 
ruricolellus were the most abundant forms found on the vacant lots around 
Loyola last summer. Dozens were frequently taken in a single swoop of the 
net, as many as one hundred and twenty ina minute. 


Most of the Crambus are very prolific. Dr. Felt records captured 
females of mutalbis and hortuellus laying seven hundred or more eggs. 
The aggregate destruction caused by the larvae of these moths must each 
season be truly enormous. But as the damage is distributed throughout. the 
growing season and each species is most destructive at a different time from 
the other species found in the same locality, the ravages of the Crambus are 
difficult to estimate. 
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Comparatively few of our species are of economic importance, though 
these under proper climatic conditions possess a capacity for causing almost 
total loss of our hay crop. The larvae of vulvivagellus and trisectus, in 1881, 
so devastated the field of St. Lawrence County, N.Y., that the loss resembled 
that due to an invasion of the army worm, and such indeed it was reported to 
Dr. Lintner. Zeelus and caliginosellus have from time to time caused great 
damage to the corn in various States, and the late S. H. Scudder, under the 
title of the ‘‘Cranberry Girdler,” reported in “Insect Life” the ravages of 
hortuellus on the young runners of the cranberry vines in the marshes 
around Plymouth, Mass. 


Many preventive measures have been suggested. The use of torches 
and trap-lanterns does not seem to have met with much success, all records 
show that comparatively few females of the most destructive species are 
taken at night. Deep ploughing and a change to a root crop should lessen the 
numbers in fields where a species has become firmly established. The first 
year after the campus at Loyola was seeded very few Crambids were seen 
on it, although the neighboring fields and lots-were alive with them. Burn- 
ing the dried grass in the late fall or early spring destroys those larvae which 
hibernate above ground, but unfortunately most of the larvae enter-the 
ground to pass the winter. 


Of the natural enemies an Ichneumon, a Tachina, and a Chalcid destroy 
great numbers, and insectivorous birds and predaceous beetles account for 
even greater numbers. But to an All-seeing Providence who dispenses the 
seasonable and unseasonable weather, must be given our thanks for pro- 

_ tecting us from a serious invasion of these ever present pests. 
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THE RISE OF PLANT PATHOLOGY IN THE DOMINION OF — 
CANADA 


H. T. Gussow, Dominion Botanist : 


The science of plant pathology, or the study of the diseases of plants, is 
one that has attracted little or no scholastic or practical attention till within 
a comparatively recent date in the Dominion. When it became generally 
realized that nearly all agricultural and horticultural crops of the Dominion 
suffer annually very considerable depreciations from fungous and bacterial. 
diseases, the Dominion Department of Agriculture appointed to its staff a 
technical expert to direct the study of the economically important diseases, 
with a view to controlling or minimizing the losses caused to farmers and 
fruit-growers by such diseases affecting their respective crops. 


In July, 1909, the Department equipped at the Central Experimental 
Farm a special laboratory devoted to researches along the lines of economic 
botany, and principally for the study of diseases of plants. The initial 
equipment consisted of the most essential laboratory apparatus; and, after 
preliminary field studies of the most important diseases in a country like the 
Dominion with its thousands of miles of varying climatic and ecologic con- 
ditions, it was soon recognized that a great want existed for the rendering 
of helpful services to the farming and fruit-growing communities of the 
Dominion. : 


For the first year or so the work was in the hands of the Dominion 
Botanist, and one junior assistant, with the very modest appropriation of 
some $2,000 per annum (excepting salaries.) Soon the more important 
problems began to suggest themselves, arising out of the correspondence 
largely carried on with interested parties, mainly persons whose crops 
became damaged from some disease or other. 


As early as October, 1909, the zeal of the responsible officers led to the 
discovery of the existence of so serious a diseases as potato canker in close 
proximity to Canada, viz., in Newfoundland. This discovery constituted 
the first record of the presence of that disease on the continent of America; 
and, very promptly, steps were taken to prevent the introduction of this 
disease into the Dominion, where, it is safe to say, this persistent disease 
would have considerably added to the troubles of potato growers. 


This discovery involved consideration of such legislative measures as 
would, both at the moment and in future years, adequately protect the 
Dominion from invasion by this and other foreign diseases. As a result, the 
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~ Dominion Department promulgated a special Act to prevent the introduc- 


tion or spreading of Insects, Pests, and Diseases destructive to vegetation, 


-assented to May 4th, 1910 (9-10 Edward VI Chap. 31), and known by the 


short title of ‘‘The Destructive Insect and Pest Act.”’ 


This important Act serves as a most efficient safeguard against in- 
vasion by diseases from abroad. It was soon followed (August 20th, 1912) 


by a similar official bill of Congress in the United States of America; so that 


the protection of the whole continent of America from such dangers is now 
fairly assured. The importance of such measures was soon recognized by the 
various provinces of the Dominion; and provincial Acts serving the purposes 
of more individual needs were promulgated by the Provincial Houses. 


For some time the plant pathological experts acted principally in an 


- advisory capacity. But soon studies of specially destructive diseases were | 


begun, and publications were issued giving directions as to the control and 
prevention of plant diseases. 


At the same time it was realized that one central laboratory hardly 
sufficed to accommodate the requirements of special cultures and _ their 


peculiar problems. Thus, when an important peach trouble in the Niagara 
‘Peninsula appeared, and Ottawa conditions were found unsuitable for the 


purposes of investigation, it was suggested to carry on the research work 
in the locality where the disease appeared. The Department of Agriculture 
then authorized the establishment of the first Dominion Field Laboratory 


of Plant Pathology—-a daughter laboratory of the Central Station—at 


St. Catharines, Ontario, right in the centre of Canada’s most important 
fruit-growing section. 


Meanwhile the staff and appropriation increased pari passu with the 
the work and necessity for researches. 


By every possible means the work of the plant pathologists was brought 


before the public; and, by lectures, publications, and very useful and in- 


structive coloured posters figuring certain important diseases, the general 
public became more and more aware of the nature, work, and aims of this 


new division. 


The correspondence with farmers and fruit-growers increased appre- 


- ciably, and the experts became more and more familiar with the important 


problems demanding special attention. Soon another disease of foreign 
origin attracted considerable attention, the now notorious powdery scab. 
This disease was recorded, again for the first time on the continent of America, 
by the Dominion’s plant disease experts. 
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The announcement of its discovery soon brought in reports showing 
it to be widespread throughout Canda and the United States, though in the ~ 
latter country its wide distribution was not immediately recognized. This 
resulted, at first, in considerable antagonism by the United States towards 
the Dominion potato imports, which became objects of cumbersome and 
difficult regulations; at one time, even, there was a temporary cessation 
of our export trade with the States. While, at first, by its consequential 
effects on trade, the presence of this disease caused just consternation, yet 
it was soon realized and demonstrated that the disease was not of a 
character to warrant any such stringent action as in the case of the potato 
canker. For our own part, from the commencement, we regarded the 
disease as a minor one, but one which, of course, should not be allowed to 
inflict continued depreciation on the potato industry. Slowly more normal 
trade conditions supervened. 


At the same time we ought not to omit stating that, in a measure, the* 
presence of this disease proved a blessing in disguise; the interest of the 
growers was aroused, and demands were made for a closer study of the 
diseases of the potato in particular, and of other diseases in general. This 
eventually led to the further establishment of additional field laboratories 
for plant pathological research, one for Prince Edward Island, and one for 
New Brunswick. These laboratories have now been in operation for several 
seasons, and the work done by the expert officials in charge has already 
shown immediate and valuable results. 


For instance, systematic experiments directed towards the control of 
powdery scab have now revealed the efficacy of certain treatments. Black 
leg disease of potatoes, formerly causing very considerable losses in Canada, 
has now been controlled so effectively, that the disease is rapidly becoming 
unimportant. Demonstrations of potato spraying held on numerous farms 
have shown the beneficial results from such treatment, both in the control 
of late blight and in the addition of many bushels of sound well-keeping 
potaotes to the normal yield per acre. Likewise demonstrations are being 
conducted, both on farms and in orchards, relating to the practical and eco- 
nomic control of diseases of all kinds. 


Slowly, but surely, progress can be reported from the organizations 
directed towards disease control. Constant vigilance is exercised, and 
obscure troubles are being “‘nipped in the bud,” or are receiving careful 
attention through special researches. 


If one bears in mind the enormous damage caused by various plant 
diseases, it will be seen that the special attention devoted towards the 
control of same is an investment of considerable value, and serves as a 
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protection to the natural resources of the Dominion as well as to the harvests 
of the men who are making the Dominion of Canada one of the foremost 
agricultural countries in the world. 


Since the establishment of the plant pathological survey of the Dominion 
as many as two hundred and seventy-four different specific diseases of 
economic plants have been recorded, the most common of them as many as 
two hundred times and more. These records, though now by no means 
complete, will eventually become of great scientific value, indicating the 
prevalence of diseases in Canada not previously reported, though no doubt 
ever present. 


This devotion to problems of plant pathology has resulted in the closer 
attention now being paid to the study of this science in our universities and 
colleges; and it is hoped that the ever-increasing demand for trained experts 
for Dominion and Provincial service may soon be met from Canadian 
educational institutions, where courses of study are or may be placed on the 
curricula, fitting students for the special investigatory problems confronting 
them in Canada in this line. 


The most recent progress to be recorded is the establishment of two 
field laboratories for researches on grain diseases, especially wheat rust. 
One of these stations is just now completed at Brandon, Manitoba, and the 
other at Indian Head, Saskatchewan. Both these stations will be in charge 
of highly trained specialists. The farming public of the West may rest 
assured that every care is being taken to prevent the serious losses caused 
by grain rust to our most important crop, wheat, which so justly earns for 
the ‘Dominion its name of the ‘‘Granary of the Empire.” 


The present year’s estimates for the work of the Division of Botany, 
according to authorized appropriations, amount to nearly $20,000, to- 
gether with an appropriation under the Destructive Insect and Pest Act, 
Plant Disease Section, of $50,100. 


The present personnel of the Division is as follows:— 


H. T. Giissow, Dominion Botanist and Plant Pathologist. 

John Adams, Assistant Dominion Botanist. 

F. L. Drayton, Assistant in Plant Pathology and Bacteriology (on active service) 

Faith Fyles, Assistant Botanist. 

R. A. Inglis, Assistant. ; 

Guy Dorgans, Laboratory Assistant for the Province of Quebec (on active service). 

W. A. McCubbin, Assistant in charge of Dominion Field Laboratory of Plant Pathology 
St. Catharines, Ontario. 

G. C. Cunningham, Assistant in charge of Dominion Field Laboratory of Plant Path- 
ology, Fredericton, New Brunswick. 
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P. A. Murphy, Assistant in charge of Dominion Field Laboratory of Plant Pathology, 


Charlottetown, Prince Edward Island. 3 4 hie! be 
W. P. Fraser, Assistant in charge of Dominion Field Laboratory for research on Grain 


Disease, Indian Head, Sask. 


P. R. Cowan, Acting Assistant Dominion Field Laboratory for Research on Grain 


Disease, Brandon, Man. 
and Plant Disease Inspectors under the Destructive Insect and Pest Act: 
Messrs. Geo. Partridge, Rolf Holmden (on active service), 


D. E. Lothian (on active service), S.G. Peppin, W. O. Johnston, J. R. Brownlee, 
A. T. Tardif, and R. Trepanier. 


The foregoing is merely a general statement of the establishment, 


organization, and progress of Plant Pathology in the Dominion during the 
eight years this work has been under the direction of the writer. It is pro- 
posed to follow these introductory remarks by short statements relating 
to the special work done by the officers in charge of the Dominion’s Field 
‘Laboratories. ; 


THE FIELD LABORATORY OF PLANT LIFE PATHOLOGY AT ST. 
: CATHARINES, ONT. 


W.A. McCubbin, M.A., Assistant in charge 


In 1912 the Dominion Department of Agriculture took steps toward the 
solution of special disease problems, and adopted the plan of establishing 


field laboratories for the study of diseases and the carrying out of experi- 


mental work at a point closely in touch with the growers themselves. The 
first of these laboratories was placed in the Province of Ontario, and it was 
located in the heart of the largest fruit-growing district in Canada, the 
Niagara Peninsula. Because of its central and accessible situation the city 
of St. Catharines was chosen for the purpose, and the station started on its 
work here on the first of August, 1912, with Mr. W. A. McCubbin, in charge. 


The first laboratory building was a small portable house 10’ x 12’ in 
size. It was comfortably fitted up and served very well during the summer 
months. It was located on the farm of the late Mr. Robert Thompson, 
who generously gave the use of the small site necessary, and to whom we 
are deeply indebted for countless other kindnesses. Later on it was found 
that this arrangement was unsatisfactory in many ways; the laboratory 
was not easily accessible to the public; board could not be found near by, 
and it could not be occupied in the winter time. Consequently a change was 
made in the spring of 1913 to the present location in St. Catharines. 
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The new quarters were situated on the main street of the town. in a large 
office building, where space on an unfinished floor was secured and fitted 
up in accordance with plans drawn up by the assistant in charge. The 
laboratory consists of a large room (18 feet x 27 feet), well supplied with 
water, electricity, and natural gas for heating and laboratory use. It is 
fitted out with suitable furniture, work tables, drawers, and shelving, and a 
small dark room for photographic purposes was built in one corner. The 
equipment comprises such accessories as are needed for carrying on identi- 
fication of diseases, fungus cultures, and photography, and a heated window 
cabinet permits the growing of any small plants needed in experiments. A 
projection lantern is also included, which is arranged for the use of both 
electricity and acetylene, and for the use of this lantern in lectures about 
150 slides have been prepared to illustrate various diseases and their life 
histories: 

During 1915 and 1916 the services of Mr. G. O. Madden, B.S.A., have 
been of material assistance in carrying out the work of the laboratory. 


The work carried out in this station has from the beginning followed a 
policy which includes three main features, viz. :— 


1. A general oversight of the Province with especial regard to fruit- 
growing localities, in order to watch for the appearance of new diseases, and 
to gather information concerning those already present. 


2. To give all possible assistance to the growers in the control of their 
diseases. 


3. To conduct experiments which would enlarge our knowledge of 
important diseases and establish adequate and practical means of control. 


Bringing the experimenter close to the farm or orchard has a number 
of advantages. He is enabled to come into intimate and daily relationship 


'with the growers themselves; he obtains a first-hand knowledge, not only 


of the diseases, but of the various local conditions which must be considered 
in the problem of their control. The method also allows the student to 
learn the life history and follow thecourseof development of diseases by daily 
contact with them—a method far superior to the short and hurried yearly 
trip to which necessity often restricted the early pathologists. In addition 
materials for study are easily procurable in sufficient quantity and at the 
required stages of development, and most of the experiments can be con- 
ducted on the farms or in the orchards under actual commercial conditions. 
Experimental work done in this way is not only very convincing to the 
growers but it is often an incentive to them to carry out other experiments 
of their own. In this connection it may be stated that the work of this 
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station has enjoyed from the very beginning the whole-hearted co-operation 


and support of the fruit-growers of the district. “Go in and help yourself,” 


is the constant and typical response to our needs. 


It is not possible here to give a detailed statement of the various pro- 
blems which have engaged attention in the course of the four years during 
which the station has been opened, but mention is made of some few of 
these in which definite and useful results have been obtained. Owing to 
lack of time and equipment many interesting problems have had to be 
- given up temporarily, while-others are still incomplete. It is hoped that 
when conditions become more settled, and more assistance is available, all 
these deferred questions will once more be taken up. 


Mosaic Disease of Tomatoes 


Yearly surveys have shown that this disease is present in from 1 to 3% 


of all the plants grown in the district. Experiments have shown that the 


loss in crop in plants affected by the disease is as high as 40%. Where the 
disease is present to an excessive extent it has been found that it is usually 
carried over from the previous year in the seed bed, and that changing the 
earth in this seed bed will eliminate the disease readily. It is apparently not 
carried in the seed. 


The Currant Polyporus 


This fungus was found on only one currant plantation in the peninsula 
but it was present in about 33% of the plants in this case. It was not found 
to be a serious parasite, apparently drawing on its host for water supply 
mainly. Experiments were carried out to determine whether it could be 
checked or destroyed by means of chemicals. Formalin and copper sul- 
phate were found to be promisingly useful, but final data on the value of 
these could not be obtained owing to the unavoidable removal of the 
plantation. 

Peach Yellows 


Considerable work on this disease has shown clearly that when a 
diseased tree is severely pruned or ‘“‘dehorned”’, the growth of the succeeding 
year is almost without exception perfectly normal in appearance. This 
apparent restoration to health may last for two or even three seasons, but 
in the end all such trees develop the disease again. The question of the 
danger of using pits from diseased trees for the production of nursery stock 
was also investigated. Out of 1,200 pits collected from five diseased trees 


8% grew and produced during the first year normal seedlings. Eleven of - 


these seedlings showed disease at the end of the.second year, however. 
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Raspberry Cane Blight 


All the diseased canes were carefully removed from a badly affected 
plantation, which was then sprayed with Bordeaux mixture, (4-4-40). 
This treatment was followed in the succeeding spring by three other spray- 
ings. Little if any benefit was obtained by the treatment, since the new 
canes were badly attacked during the ensuing summer. In another planta- 
tion the practice of cutting out all the affected canes at intervals during the 
summer has been followed, and this method has given quite promising 
results as far as the work has gone. 


Peach Canker 


The canker disease is quite prevalent in the peach orchards in Ontario, 
and it is particularly important in the Niagara Peninsula, where the ordin- 
ary orchard shows an average of 23 cankers per tree. The factors at work 
in producing the disease have been satisfactorily studied, and experiments 


have indicated a satisfactory method of control. A bulletin is now being . 


prepared for the press on this disease. 


Brown Rot of Stone Fruits 


Some attention has been given to this disease from year to year. The 
prevalence of the spring or apothecial stage has been studied, and it has been 
found to be quite generally produced on the buried, fallen fruits of the plum 
and peach. This stage of the fungus is certainly prevalent enough to bea 
considerable factor in carrying the disease over the winter. The role of the 
“mummies” left on the trees over winter in starting the disease next spring 
has also been considered as a question of much practical interest. It has 
been found that in the warm, moist conditions of spring the dormant 
fungus in these mummies resumes its activities and produces fresh spores 
abundantly. Even if the trees have been well sprayed with lime-sulphur, 
the fungicide has been shown to have little or no effect in checking the plenti- 
ful production of the spores on these mummies. In addition it has been 
demonstrated very clearly that when the rotten fruits remain on the tree 
for some time, their juice passing back into twigs and branches kills and 
blackens them for considerable distances. From these various results it is 
apparent that the removal and elimination of the rotten fruits is a very 
important factor in the control of this disease. 


‘ 
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The White Pine Blister Rust 


This serious disease of white pines and currants was discovered in 
Ontario in 1914, and in the two succeeding years considerable attention 
has been given to it, both in an effort to determine the extent of its occurrence ~ 
in the province and to collect evidence regarding some of the more important 
features in its life history. The work so far done has added materially to 
our knowledge on the following points: 


The mode of infection on the pine. 

The distance the spores are carried by the wind. 

The longevity of the spores. : 

The general course followed by the disease in pine limbs. 


AR & No 


The wintering of the fungus on the currant. 


In addition to these specially mentioned subjects investigations are 
being conducted on a heart rot of peach and plum trees, the anthracnose of 
beans, a root rot in strawberries, black heart in fruit trees, a limb blight of 
maple shade trees, and various other diseases of somewhat lesser general 
importance. 


The use of sulphur dust as a fungicide has also been taken up to some 
extent, and very favorable preliminary results have been secured, especially 
in the experiments on currant and rose mildews. 


A very important phase of the work of the station relates to the identi- 
fication of diseases. In many cases specimens are sent in by mail and 
express, but the greatest number of diseases are reported by telephone, and 
these reports are usually followed by a visit to the spot. These visits are 
very desirable since the actual conditions can be seen, besides which an 
opportunity is presented of discussing the case with the owner. Experience 
has shown that in the course of these visits a number of other troubles 
invariably come up for consideration as well. The help that can thus be 
rendered is of especial value to the very considerable number of men who have 
recently entered the fruit industry from other walks of life, and who are 
still unfamiliar with even the ordinary diseases and their treatment. 


Among the numerous other activities that devolve upon this station 
there may be mentioned the educational side of the work. Each year a 
large number of addresses are given on the subject of diseases to the various 
fruit and vegetable growers’ conventions, and to schools, public school 
teachers, young people’s societies and clubs, Boy Scouts, etc., In 1915 and 
1916 a series of illustrated addresses on the nature of plant diseases was 
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given to the “Short Course”’ agricultural classes held in the different counties 
of the province, and this work has been continued in 1917, with the addition 
of a six weeks’ tour in the ‘‘Better Farming” special train of instruction sent 
out by the Ontario Department of Agriculture. 


This station has also undertaken the field and crop inspection of potatoes 
grown for seed by the Ontario members of the Canadian Seed Growers’ 
Association and though this work has been somewhat limited in extent 
heretofore, it is bound to become of great importance as soon as the needs of 
a growing potato industry establish a demand for clean certified seed, free 
from transmissible diseases. 


In the report of the Dominion Botanist are entered each year notes and 
summaries of the work accomplished. In addition there is a considerable 
output of articles of local and immediate interest for the daily press and for 


horticultural journals. In 1915 a bulletin on the “Fruit Tree Diseases of 


Southern Ontario’’ was prepared, which has since been issued as Special 
Bul. 24 of the Central Experimental Farm. 


THE FIELD LABORATORY FOR PRINCE EDWARD ISLAND AND ITS WORK 
\ 


Paul A. Murphy, B.A., A.R.C. Sc.I., Assistant in charge 


Situated on the Experimental Station, Charlottetown, P.E.I., ‘the 
Field Laboratory of Plant Pathology for Prince Edward Island was begun 
in the late autumn of 1915 and was ready for occupation in the course of the 


‘ensuing winter. The idea which underlay its foundation was to have an 


establishment controlled by a technical officer, who would be capable of 
studying the diseases of crops under local conditions and of finding a remedy 
for as many as possible from the means locally at hand. . 


The Charlottetown laboratory, the second of its kind in Canada, is 
unique in several ways not only in the Dominion but elsewhere, for it is a 
field laboratory in the truest sense of the word—standing in the field and 
(through the interest taken in the work by the Superintendent of the Experi- 
mental Station, Mr. J. A. Clark) surrounded by its own experimental plots, 
and one fully equipped for continuous research work summer and winter. 
It is doubtful if there exists anywhere an institution as well fashioned and 
furnished for carrying on the work for which it was designed. Planned on 
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strictly utilitarian lines and with its main purpose kept clearly in view, it 
provides all the accommodation required at the moment without loss of 
neatness or dignity. The materials for its construction were obtained in 
Charlottetown and the building was constructed from original plans by 
local tradesmen under the supervision of the officer in charge. 


. 

: 
q 
CHARLOTTETOWN FIELD LABORATORY OF PLANT PATHOLOGY -— 3 


From a reference to the ground plan it will be seen that the principal 
soom, the laboratory, is of ample size, measuring 17 feet by 15 feet. It is 
provided on the northern side with three large windows, the sills of which 
are flush with the bench for microscopic and cultural work which extends 
along this wall. The work bench is more than 15 feet long, which is ample 
for the accommodation of three technical workers, allowing each five feet 
of desk room and a large window. Space is provided on a high bench 
running along part of the west wall for sterilizers and incubators at one end 
and for a sink and draining board at the other. Shelf accommodation for 
apparatus, chemicals and cultures is found in a large glass cupboard at the 
back of the laboratory on*the south wall. The room is lighted by means of 
a strong electric drop-light near the ceiling, and numerous plugs are fixed 
along both benches for microscope lamps, hot plates and sterilizers. 


The office measures 13 feet by 9 feet and is exceptionally well lighted by 
four windows. There is space for a large bookcase which fits the recess 
behind the door, a large writing desk and a typewriter desk, leaving room 
for two workers, which is all that it will ever be called upon to accommodate. 
It is separated from the main room by a partition which does not reach to 
the ceiling, its height being only eight feet. This has the advantage of 
allowing the heat from the stove in the laboratory to reach the office more 
easily, and incidentally of adding to the apparent size of both rooms. A 
partition wall of the same height separates the dark room from the labora- 
tory on the east, and the cloak room, entry and cellar-stairwayon the south, 
but in these cases there is a concealed ceiling which shuts them off entirely. 
The dark room has a window which can be closed by means of a hinged 
shutter in which provision is made for lantern slide and projection work 
through a smaller covered opening. The developing bench, which is three 
feet high, is fitted with a sink, and the room is electrically lighted and ven- 
tilated after an original plan so efficiently that it never becomes foul. 


The cellar extends underneath the whole of the building and has a 
head room of six feet six inches. It is approached conveniently from the 
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The Field Laboratory of Plant Pathology, Charlottetown, P.E.I , and some of 
the experimental plots. 


Photo by SS. G. Pe ppin 


Turnips r ady for pulling on the farm of Mr. J. W. Calbeck, Summerside, 
P.E.I. Crops like this could be grown all over the Province were it not for 
Club Root. 
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Ground plan of the laboratory. Scale 1-60th. 


entry, so that potatoes and other bulky articles may be brought in and re- 
moved without contaminating the laboratory unnecessarily. A block and 
tackle fixed over the stairway is used for lifting and lowering heavy articles. 
Light is provided below by four windows, and the cellar is artificially 
illuminated by means of two electric drop lights over the sorting bench. 

In the fall of the year the space available is only just sufficient for the 
crops to be graded and stored. Thus to take the potato experiments alone 
which were controlled and carried out by the laboratory, there was in- 
volved the handling of 12,840 lbs. of potatoes, made up of over 3,000 
separate lots. When it is borne in mind that this meant the careful indi- 
vidual examination of every tuber, of which there would be perhaps 36,000, 
not once.only but several times in the majority of cases, it becomes clear 
what an amount of careful work is called for. 
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Apart from this a large number of experiments were carried out in aes 
other parts of the Provinces of Prince Edward Island and Nova Scotia, | 


the produce of which was not graded at the laboratory. Some of them were 
done in co-operation with the farmers direct, and some in co-operation 
with various officers of the Department of Agriculture of Nova Scotia 
and the Superintendents of the Experimental Stations at Charlottetown, 
P.E.I., and Kentville, N.S. This branch of the work calls for the 
expenditure of a good deal of time and energy as the experimental fields 


Potato Spraying Expts 
Charlottetown.P.EI.1915. 


Bush Bush VaLue 
per dueto at 
acre spray 50¢ ea 


Sprayed i 101 50.50 


Check 

Sprayed 229 181 65.50 
prayed 237) 112 “6800 
opened 289: 98 - 31:80 
si ow aw 
epeayed 280: 48” 54.00 


Average Net Profit 34.38 


Type of wall chart used in the extension lectures to advocate the use of Bordeaux 
mixture on potatoes. 


and plots extend from the west to the extreme east of Prince Edward 
Island and from North Sydney to Kentville in Nova Scotia. More than 
75 field experiments in all were conducted by the Laboratory of Plant 
Pathology in the two provinces in the year 1916. 


While some of these are of an investigational character and will require 
years to show a result, many are of immediate practical interest to farmers. 
Among these may be mentioned the work done on the Late Blight of 
potatoes and the Club Root of turnips, and, with more particular reference 
to Nova Scotia, Leaf Roll of potatoes and Apple Scab. Four large-scale 
experiments on Club Root were carried out in each province to endeavour 
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to utilize the natural deposits of shell mud and marl or limestone, in Prince 
Edward Island and Nova Scotia respectively, in checking the disease, 
instead of burnt lime which is hardly economical. Very encouraging 
results have been obtained particularly when these substances were used 
in large quantities and applied at least six months, and preferably longer, 
before the turnips were sown. Good evidence has been accumulated to 
show that the growing Club Root menace in the Maritime Provinces is 
merely an indication that the original dressing of shells or marl which all 
the land received once in the days of our grandfathers or fathers is in need 
of being renewed. 


Nine field experiments were conducted on the Late Blight of Potatoes 
in the year 1916, which on the whole gave results equally as striking as the 
experiments carried out in 1915. An instructive example may be quoted 
to show how the best effects of spraying are not always evident when the 
potatoes are graded at digging time. A large plot of the variety Cummin’s 
Pride, part of which was sprayed and part unsprayed, gave 65 bushels more 
per acre on the sprayed than on the unsprayed portion. This was pretty 
good as far as it went, but when the whole crop was picked over about a 
month later in the cellar the unsprayed lot had rotted to the further extent 
of 66 bushels to the acre, whereas only 14 bushels of the sprayed crop had 
rotted. When the crop was ready to sell off the difference in favour of 
spraying in this experiment stood at 119 bushels of potatoes to the acre. 
It was characteristic of the season of 1916 that a great part of the loss due 
to blight occurred as a rot in storage. This was shown in some of the 
experiments carried out by the laboratory in which the keeping qualities 
of the crop were followed up, it being found that although there might be no 
apparent increase in the field the benefits of spraying asserted themselves 
later by preventing the frequently large amount of rot which appeared in 
the unsprayed checks. 


A considerable amount of time during the winter is given up to exten- 
sion work in making known to farmers the practical results obtained. 
This takes up somewhat more than half the winter months, the remainder 
being devoted to investigation and research in the laboratory. It is clear 
in the present state of our knowledge that the greater proportion of time is 
more economically spent in extension than in other branches. Great 
interest is shown in the lectures which are in demand not only at the regular 
short courses in Agriculture of the Provincial Departments of Agriculture, 
but also on other occasions when they are specially asked for. Gratifying 
results are already apparent in Prince Edward Island, where most of the 
‘lecturing has been done heretofore, in the extension of potato spraying 
with Bordeaux mixture to ward off the late blight. A scheme is now 
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being urged whereby a number, and it is believed a relatively large number, 
of the largest and most up-to-date spraying machines on the market will be — 
distributed among the more progressive of the Farmers’ Institutes, to be 
owned and used co-operatively by the members. The difference which 
this movement, if successful, will make in the potato industry of the Garden 
Province is perhaps not easily realized at present, but its results will be 
far-reaching. 


The reader in Nova Scotia and Prince Edward Island is referred to the 
occasional bulletins and annual reports of the Dominion Experimental 
Farms, Ottawa (which are sent regularly, free on request) for more extended 
information; or further details will be gladly supplied from the laboratory. 
The officer in charge is at all times anxious to meet farmers and to discuss 
with them the diseases of farm crops and their remedies. If necessary and 
practicable a visit will be made and the necessary advice and treatment 
given. Considering the short time the laboratory has been established, a 


surprisingly large amount of correspondence has been addressed to it. 


It is only by a further extension along this line that the greatest use can be 
made of the establishment and the undoubtedly large losses now caused by 
plant disease curtailed. Letters (which must be stamped) addressed to the 
Laboratory of Plant Pathology, Charlottetown, P.E.I., will have prompt 
attention. 


FIELD LABORATORY OF PLANT PATHOLOGY FOR NEW BRUNSWICK AND 
QUEBEC 


G. C. Cunningham, B.S.A., Assistant in charge 


The establishment of the branch laboratory at Fredericton, N.B., was 
the outgrowth of the potato inspection system inaugurated by the Dominion 
Department of Agriculture in 1912. This inspection, aiming at preventing 
the spread of various diseases, particularly powdery scab, proved of inestim- 
able value in calling the attention of the Department authorities and the 
farmers in general to various diseases which were causing serious losses 
throughout the Dominion. The importance of this step is only now being 
recognized. For instance, powdery scab which was promising to become 
prevalent in many potato growing sections, has scarcely occurred, or only 
very rarely, during the last two years. A survey showed that farmers who 
had large quantities of potatoes infected with powdery scab in 1914, have 
almosteliminated thistrouble from their crop. In the spring of 1916 it was 
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= only with difficulty that we were able to find 3,000 infected tubers for ex- 
perimental purposes. This change for the better may have been brought 
about by a difference in climatic conditions, but visits to farmers whose 
crop previously had considerable quantities of the disease, indicate that many 
got rid of it by securing healthy seed, soaking it in Formalin (1 pint in 30 
gallons of water) for 114% to 2 hours, as a precautionary measure, and then 
_ planting on clean land, or land which had not grown potatoes for a number 
E -ofyears. This would not likely have taken place except that their attention 
__was called to it by the rigid inspection system which was instituted. If 
E- this be true, the results have already justified the strict regulations which 
-_-were in force during 1914 and 1915. 

: Certain experiments and observations indicate that this disease occurs 
generally on certain types of soil and not on others. Certain other obser- 
__ vations show that the disease is not likely to occur except in certain local- 
ities-and never seriously in the more southern sections. Just what the con- 
ditions are under which it occurs, are not definitely known and considerable 
careful research will be required to clear up this question. 


The laboratory was established for the purpose of conducting the work 
of the Botanical Division in the province of New Brunswick, in conjunction 
with the Dominion Experimental Station at Fredericton. The work to be 
undertaken naturally falls under two headings: Research and Agricultural 
Extension. The main object will be to conduct research on diseases of 
agricultural crops and other botanical problems pertinent to the advance 
ment of agricultural science, particularly in Quebec and New Brunswick. 


The officers spend much of their time assisting the farmers in controlling 
and eliminating diseases which are injurious to their crops. This is ac- 
complished by conducting illustration experiments and demonstrations in 
various sections of the province and by giving addresses before the various 
conventions and conferences which are frequently held. 


The importance of this step is apparent in view of the great losses 
which are annually caused by disease. In some cases, as much as 50% of 
the possible potato crop is destroyed. A field survey conducted during 
1916 on 100 farms in the larger potato growing sections, showed that the 
average loss caused by four common diseases amounted to approximately 

479% of the total possible crop, or about 5,640,000 bushels, valued at 
_ $4,230,000 These diseases and the ensuing losses were: 


Black-Leg, 7% or 840,000 bushels, valued at.:.............. $630,000 
Rhizoctonia (little potato disease) 5% or 600,000 bushels, valued at. $450,000 
Mosaic, 10% or 1,200,000 bushels valued at. ..0. 50... ee eek. $900,000 


Late Blight, 25% or 3,000,000 bushels, valued at............... $2,250,000 
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Some other diseases are equally injurious. Club-root of turnips and 
cabbages has become so serious in the Maritime Provinces that some farmers 
have abandoried turnip growing because of the ravages of this disease. 
Among other diseases which are annually causing great losses to the farmers 
are: Apple Scab, Apple Cankers, Anthracnose of Raspberries, various 
diseases of grain crops, such as smut, rust, and many others. 


The Dominion Field Laboratory of Plant Pathology for New Brunswick 
has been established in the Dominion public building in Fredericton lately 
occupied by the post office and customs office, on the corner of Queen and 
Carleton Streets. It is centrally located in the best section of the city, 
surrounded by the other Dominion government buildings; post office, 
military barracks and officers’ quarters, while in the adjoining city blocks 
are the provincial normal school, the city hall and the agricultural county 
market where farmers come to sell their products. 

This situation makes the laboratory convenient of access to farmers 
coming to town regularly with their products, and to those attending 
agricultural and other conventions, which usually meet here. Fredericton, 
the capital of the province, is centrally located, with railway facilities to 
all parts of the province. 


The laboratory occupies the five large roomson the first floor, and when 
properly equipped will be one of the most up-to-date laboratories in the 
Dominion of Canada, with ample space available for future development. 

_ The main office is 14.7 by 18.9 feet, supplying ample space for desks, 
book cases, filing cabinets and a large record holding cabinet, 9 feet long, 
consisting of drawers and cupboards. 

The library and museum is 18.9 by 27.9 feet and contains 280 feet of 
shelf space along two walls, with considerable more room for the shelves 
when required. Also a large counter 31% feet high and 15 feet long, with 
drawers and cupboards beneath on one side and surmounted with two book- 
shelves, running across the room. This serves as a current magazine table 
and also cuts off a section of the room for a stenographer’s desk and record 
filing cabinets. 

The library at present contains 6,800 volumes of periodical bulletins 
and circulars, and receives regularly all the reports and publications of the 
United States Experiment Stations and Agricultural Colleges, special 
publications of the United States Department of Agriculture and most of 
the Canadian publications on agricultural subjects. These are to be added 
to from time to time as opportunity presents itself. This is avery important 
section of the laboratory since at the present time no large collection of 
agricultural periodicals exists in the province. 
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The museum collection consists of specimens representing the more 
important diseases of economic plants and a collection of 50 varieties of 
potatoes secured from the Experimental Farm. These collections will be 
added to from time to time and it is hoped to include specimens of economic 
plants and noxious weeds. The general public will be admitted to sae room 
for the purpose of studying agricultural subjects. 


Opening off the library and hall are two fire-proof vaults, 4 by 7 by 10 
feet, which serve as containers for records, original papers, documents and 
other valuable records, liable to be destroyed by fire and not easily replaced. 


The main laboratory is 18.9 by 21.6 feet. In the centre of the room is 
a large box table, 9 feet long, 4 feet wide and 3.5 feet high, with drawers 
and cupboards underneath for holding equipment and apparatus. On one 
end of this table is a high-back sink which is very useful in plant pathological 
laboratories. A desk, 18 feet long, 2.5 feet high and 3 feet wide, with four 
sets of double drawers, providing desk space for four men allowing each 
man 43 feet and two double drawers, one 2 feet by 2 feet by 6 inches, and 
the other, 2 feet, by 2 feet by 1 foot, occupies one side of the room. A 
chemical case, 8 feet long, occupies the other side. It is in two sections, 
the upper section consisting of five shelves for holding chemicals, with a 
recess in the centre for protecting a set of chemical balances. The lower 
section which is 3 feet high and 2 feet wide, forms a convenient shelf on which 
to rest specimens which are in use. _ It contains four drawers and four cup- 
boards for large bottles and packages. 


A large electrical incubator is in process of construction which will 
supply five compartments, four to be 3 feet by 2 feet by 20 inches, 
maintained at temperatures of 20, 25, 30 and 371% degrees centigrade, 
respectively, and a large compartment at the bottom, 61% feet by 2 feet by 
20 inches, cooled by running water, to serve as a refrigerator. This in- 
cubator should give every satisfaction, and will be one of the few similar 
- in America. 

Adjoining the main laboratory is a second room, 12.9 by 18.9 feat 
This room contains a large bench along one side for conducting chemical 
tests of importance in relation to plant diseases; a large, high-back, cast 
iron, white enamel sink, 20 by 36 inches, with hot and cold water connections; 
and a series of five shelves, 18 inches wide and 12 feet long, for holding 
stock supplies of apparatus, etc. 

A dark room, 6 by 10 feet, with a large sink, two cold water taps, two 
drain boards, and a compartment shelf consisting of twenty-six compartments 
for holding supplies, negative photographs and photographic equipment, 
has been built in this room. 
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With the exception of the large desk in the main laboratory, which is % 
made of birch, all other desks, tables, cases, shelves, etc., are of black ash, 
the tops of tables, etc., being of black walnut. The rooms are all well lighted — 


and supplied with electricity. The chief deficiency is the absence of either 


_ natural or artificial gas, which it is very desirable to have in a plant path- 


ological laboratory. 


The foregoing sketches will convey some idea of the establishment 


and present organization, which have been achieved during the seven 
years of my office. I am greatly privileged in having enthusiastic and able 
colleagues associated with me in this work; and, in the pleasant relationship 
that has always existed among us, we have every hope for future progress. 


‘Soon the field laboratories will require additional assistance, and it is hoped 


that Macdonald College will supply its share of young pathologists to 
the country. The gradual extension aimed at will ultimately cover the 
whole Dominion,\and a survey will become possible, which is sure to be of the 
greatest economic importance to the country. This has been my aim from 


~ the commencement, and, whether or not my sincere efforts have succeeded, 


I leave to my critics to say. 
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ANIMAL PARASITES AND RURAL SANITATION 
Dr. Wm. A. Riley, Cornell University 


When your worthy secretary asked me to speak before you this evening 
it seemed, at first, that the subject of animal parasitism and its relation to 
sanitation hardly had a place on the program of a society devoted to ‘“‘the 
protection of plants from insects and fungous diseases.’’ On second 
thought, I justify the invitation and my acceptance on the grounds that the 
development of rural sanitation is one of the most important factors in the 
safeguarding of the man and his family who must be directly responsible for 
the protection of our agricultural products. I hope to show that in the 
development of a rational sanitation the study of the life histories and the 
biology of animal parasites is of prime importance. 


In taking up our subject it is necessary to define what we mean by the 
term ‘“‘parasite.’’ This is not so easy as might, at first thought, appear. 
It is often said that ‘‘a parasite is an organism which lives at the expense of 
another.’”’ <A little consideration will show that this definition is equally 
applicable to a predatory species or, in its broadest sense, to al] organisms. 


For the purpose of our discussion we may say with Braun, that; 


“A parasite is an organism which, during the whole or a part of its 
life, lives on or in the body of another organism, from which it obtains its 
sustenance.”’ 


The infested organism is known as the host. In the case of many 
parasites, a sexual stage is developed in one species of animal, and an 
asexual stage is developed in an entirely different host-species. In such 
instances we refer to the animal in which the parasite appears in its sexual 
form as the primary host. The one in which the asexual stage of the parasite 
occurs is the t2termediate host. 


Of the many parasites which infest man and animals we shall consider 
only those belonging to the animal kingdom and we shall still further limit 
ourselves to a discussion of a few of those commonly referred to as ‘‘worms.”’ 


The terms ‘“‘parasites’” and ‘‘parasitic-worms’’ awake in the popular 
mind only feelings of disgust and loathing. To the zoologist it is quite 
different, for he soon loses all other feeling in one of amazement and appre- 
ciation of the wonderful life histories of these animal forms, the amazing 
ways in which they adapt themselves to their environment, and the devices 
by which they are enabled to hold their own in the struggle for existence. 
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It is too much to expect that the layman will adopt the zoologist’s 
viewpoint, and it is not necessary that he should. But it is of vital import- 
ance that there should be a more widespread diffusion of knowledge of the 
life histories of the species commonly attacking man and animals, and of 
the methods by which they are perpetuated and spread. Only through 
such knowledge can injurious species be combatted, and only through 
popular education can rational measures of sanitation be enforced. 


That there is need for such education may be readily seen when we 
consider the evidence which we have as to the medical importance of these 
forms. It was only a few centuries ago that medical men attributed a 
large share of human ills to intestinal worms. A relic of the same belief 
is seen today in the popular inclination to blame most of the disorders of © 
infancy to ‘‘worms.” 


The recognition of the role played by bacteria as the cause of disease, 
and the development of the germ theory during the latter part of the past 
century contributed largely to the swinging away from the belief in the 
medical importance of the parasitic worms and, as is usual under such 
circumstances, the pendulum swung too far. For a time, many prominent 
medical men regarded such parasites as insignificant, or even as innocuous. | 


Our views have had to undergo readjustment and while we now laugh 
at the extreme beliefs of the mediaeval physicians, we nevertheless recognize 
the danger of the viewpoint which ingores the grosser parasites as causes 
of disease and even death of their host. There is today no question among 
students of the subject but that many such parasites must be seriously 
reckoned with as a menace—direct or indirect—to the individual and to 
the community. 


The ways in which internal parasites may cause injury and disease to 
their host are varied. 


1. They may constitute a drain on the nourishment of the infested 
animal. This, popularly supposed to be their chief action, is in reality 
very subordinate. Even when they occur in large numbers it is not 
possible to explain the effects produced_as merely due to malnutrition. 


2. Mechanical disturbance, due to large numbers of the worms, or 
to their presence in more limited numbers in certain organs, may cause 
serious injury or even death of the host. Thus, a common roundworm of 
poultry occasionally occurs so massed as to plug the intestines of the bird. 
Similar difficulties have been caused by the large round worm, Ascaris 
lumbricoides, in man. A single cyst of the gidworm, Multiceps multiceps, 
in the brain of a sheep may cause the animal’s death. 
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3. Nerve-irritation from the presence of*parasites may manifest itself 


_ in various ways. The presence of the giant nematode Dioctophyme in con- 


tact. with the diaphragm of a dog set up spasmodic vomiting. Itching of 
the nose is a reflex nervous symptom associated with the presence of certain 
parasites of the alimentary canal of children, while in extreme cases con- 
vulsions and epileptic strokes may be likewise produced. 


4. The production of specific poisons or toxines by parasites-is one 
of the most important ways in which they may bring about injury to their 
host. It is now clearly established that the evil effects of hookworm in- 
festation are attributable not to its direct attacks but to the actions of such 
toxines. Various species of tapeworms have been shown to affect their 
host by similar products. Thus, Schaumann and Tallquist, 1898, fed to a 
dog fragments of the fish tapeworm, Dibothriocephalus latus, which is known 
to cause anemia in the human host. The result of the experiment was the 
reduction of the red blood corpuscles of the experimental animal from a 
normal of 3,400,000 to 1,200,000 per ccm. This haemolytic action of the 
worm was then similarly demonstrated i vitro. Many other illustrations 
could be cited, all emphasizing the importance of this toxine-producing 
power of internal parasites. 


5. Finally, centers of infection may be produced by the incidental 
injuries caused by the feeding or migration of parasites. Lesions of the 
intestinal mucosa may permit the entrance into the circulation of typhoid 
or other germs which might have passed through the canal without ill 
effects. Certain types of appendicitis are clearly indicated to be associated 
with the presence of whipworms (Tvichuria trichuria). Migrating trichinae 
have been found to carry with them pathogenic organisms causing abscess 
and septicaemia. Of special interest in these days is the fact that parasites 
may stimulate abnormal tissue growth in their host and that there is excel- 
lent evidence that they may occasionally induce cancer. 


Having seen that the parasitic worms must be reckoned with as im- 
portant foes of man and his domesticated animals, we may now examine 
more closely the groups concerned and some typical life histories. This 
will serve to illustrate that methods of control of parasitic forms must be 
mainly preventive, and that a knowledge of life-histories affords us the only 
clue to vulnerable points of attack. 


The parasitic worms of man and animals belong almost exclusively 
to the two great groups of Platyhelminthes, or flatworms and Nemathel- 
minthes, or thread worms. These groups are well known to all of you and 
we need only recall that the parasitic flatworms include the 77rematoda or 
flukes, and the Cestoda, or tapeworms. The threadworms are of two classes, 
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the Nematoda, which includes by far the major part, and the Acanthoce- 


phala, which are characterized by the possession of a protrusible proboscis — 
covered with many rows of recurved hooks. Without attempting to limit 


our discussion to the most important parasites of man, we shall select a few 
readily available forms to emphasize typical life histories. 


The Trematoda, or flukes, we may dismiss with scant attention, for 
they are relatively unimportant for both man and the higher animals in this 


country. Imported cases of human infestation have been occasionally re-_ 
ported forthe United States. Immediately following the World’s Fair in — 


Chicago, in 1893, a group of Boer soldiers, who had been on exhibit on the» 
Midway, toured the United States. Examination showed that several of 
these men harbored the blood fluke Schistosoma haematabium. 1 have found 
the related species, Schistosoma mansont, in a Porto Rican student at Ithaca, 
N.Y., and there are several other records of its occurrence in the United 
States. My assistant, Mr. W. L. Chandler, and I have found concurrent 
infestation with two liver flukes, Clonorchts sinensis and Opisthorets felineus, 
in a Japanese student. The lung fluke, Paragonimus westermannt, has 
similarly been found in this country in Japanese, Coreans, and Chinese. It 
is more than possible that some of the trematode parasites of man will ulti- 
mately become established in this country. 


The Cestoda, or tapeworms, almost without exception must infest two 
different species of animals in the course of their life hisotry. The asexual 
stage is developed in an intermediate host which, typically, is preyed upon 
by the primary host, in which the sexual stage of the worm must develop. 
Thus, to know the origin of a tapeworm which we find in its mature state in 
an animal, we must study the food of the host and, as we shall see, the ecto- 
parasites which attack it. 


A good illustration of this life cycle is afforded by a very common tape- 
worm of cats; Taenia crassicollis. The immature stage occurs as a round, 
cream-colored cyst about the size of a pea in the liver of mice (fig. 1), rats, 
and certain other rodents. Within the cyst is the head of the future tape- 
worm, with a body one-half inch or more in length (fig. 2)* When the 
infested mouse is eaten by a cat, the cyst and the body of the larval form are 
digested, the head attaches to the intestinal mucosa and the adult tape- 
worm promptly develops. The specimen before you was secured by feeding 
infested rat liver to a young kitten, free from other intestinal parasites, and 
the mature worm was recovered in a little over six weeks’ time. Ripe seg- 
ments filled with eggs are passed by infested cats, the eggs are scattered and 
taken up by mice and other rodents, and these in turn develop the cysts and 
become capable of passing on the parasite to their hereditary enemy, the 


ee 
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cat. The white mouse, which you see (fig. 3), is a laboratory reared one 
which accidently picked up apparently a whole segment of the mature 
tapeworm. Instead of developing the one to three or four, or a limited num- 
ber of cysts, which we ordinarily find, it developed the myriad represented 
by the little rounded areas and the result was fatal. 


Just as one of the commonest tapeworms of cats is the species which 
passes its immature stage in the mouse or rat, so the commonest one of 
hunting dogs is a species, Taenia serrata, which develops its cystic stage in 
the rabbit. Eggs which are scattered by infested dogs on herbage are swal- 
lowed by rabbits, and develop as cysts in the body cavity of these animals 
(fig. 4). The infested rabbit, or its viscera, are eaten by dogs and the mature 
worm develops in them. They in turn pass the ripe segments (fig. 6), and 
eggs are scattered to be taken up by rabbits. Thus the cycle continues in 
nature. 


I was careful to refer to this last species as one of the commonest tape- 
worms of hunting dogs. Still more common in pet dogs and in cats is the so- 


called double-pored tapeworm, Dipylidium caninum (often referred to in 


medical literature as Taenia cucumerina). The reason for its occurrence 
in these animals is understood when we learn that this worm has as its 
intermediate host the dog louse or the dog flea. In these insects, whose larvae 
have fed upon eggs from the infested dog, the minute larval tapeworm de- 
velops. So minute are these that as many as fifty have been found in a 


single dog. Rather rarely this tapeworm has also been found in humans. 


When we consider that it can only develop in one who has swallowed the 
intermediate host of the worm, it is not surprising that most of such cases 
have been of children. A possible method of infection is illustrated by fig. 7, 


a photograph whose charm is lost when we consider it from the viewpoint of 


parasitology. 

Another instance of insects serving as intermediate hosts of a tapeworm 
of man is afforded by Hymenolepis diminuta. This ordinarily occurs in its 
sexual stage in rats and mice. The eggs are dropped by these hosts and 


' develop the asexual stage in various grain-infesting insects. These taken up 


by rats and mice pass on the infestation. Man becomes infested by ingesting 
the insect-host in imperfectly cooked cereals and similar foods. 


The best known of the tapeworms of man is Taenia saginata, which 
may attain a length of thirty-five to forty feet. It has been estimated that a 
single one of these worms may produce 150,000,000 eggs within a year. 
These, when taken up by cattle, develop into the cystic form. Man becomes 
infested by eating raw or imperfectly cooked beef containing these cysts. 
These develop into the sexually mature worm in from two to three months. 


oe an 
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Another large tapeworm of man is Taenta solium. The chief interme- 
diate host of this worm is the hog. Pork or beef infested with cysts of tape- 
worms is spoken of as ‘‘measly.”’ 


These must suffice for illustrations of life histories of the Cestoda of 
man and the higher animals. It will be seen that in all cases the eggs de- 
veloped in the primary host are scattered with its excrement and that they 
must then be swallowed by another species of animal—the secondary host— 
in which they undergo development before they are capable of reinfecting 
the primary host. 


With most of the Nematoda, or threadworms, affecting man this is not 
the case. Before taking up other illustrations however, we shall consider 
one of the most important nematode parasites which, like the tapeworms, 
must pass through two hosts in completing its development. This is the 
trichina worm (Trichinella spiralis), the cause of the serious and often fatal 
disease of man known as irichinosis. The larval worms live coiled up in lem- 
on-shaped capsules in the muscle of man, pigs, rats, and various other 
animals. When man feeds upon infected pork the larvae are liberated and 
develop as mature male and female forms in the intestine of their new host. 
After fertilization the females produce enormous numbers of living young, 
which migrate to the muscular tissues and there in turn become encapsuled. 
The natural reservoirs of the parasite are probably rats. These become 
infected through eating the offal and scraps of infected meat about slaughter 
’ houses, and, being cannibalistic, they afford an easy means for the develop- 
ment and spread of the trichinae. I have found as high as sixty per cent 
of the rats taken at a local slaughter house to be infested. 


Probably the most common of the parasitic worms of man, the world 
over, is the so-called eel-worm, Ascaris lumbricoides. It is also, with very 
rare exceptions, the largest, the mature males measuring about eight inches 
and the females up to fifteen inches in length. In their fresh condition they 
somewhat resemble an enormous earthworm. The eggs leave the body of the 
host with the feces, and scattered by wind and rain, they develop an embryo 

which may remain dormant for many months, or even for years. Sooner 

or later some of them may be swallowed by man, in water, salads and other 
uncooked vegetables, or from dirty fingers. Then in five or six weeks the © 
embryos develop into adult worms, and the eggs are again scattered broad- 
cast. 


A common nematode worm of man is the ‘“‘pinworm,” Oxyuris ver- 
micularis. It is this worm that is usually meant in speaking of ‘‘worms” in 
children, though statistics show that it is less abundant in this country than 
has been commonly assumed. The males are about one-fifth of an inch in 
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length, while the females are nearly one-half inch. They produce enormous 
numbers of eggs which, like those of the eelworm, are passed with the feces, 
and are scattered everywhere. They are taken up by children and others in 
the same way as those of the eelworm. Eggs of both species may be trans- 
ported by flies, as well as by more direct contamination to food, candies and 
toys, and thus be swallowed. 

In the instances so far cited the parasite gains access to its human host 
by a passive transfer, 7.e., the eggs are accidently scattered and are taken 
up with food or drink. In the case of a number of nematodes the transfer 
is an active one, the young worm burrowing into its final host. A notable 
example of this method is afforded by the hookworm, so prevalent in the 
southern United States. Infested individuals scatter the eggs by soil pollu- 
tion, they develop into larval forms, and these actively attack new individ- 
uals, boring into the skin of the feet or other parts exposed, and finally reach- 
ing the alimentary canal, where they become sexually mature, and a js 
source of soil contamination. 


We have cited but a few typical illustrations of life histories of internal 
parasites of man and animals. These examples might be many times multi- 
plied but enough has been said to show that such parasites constitute a dis- 
tinct menace to the health of man and his animals, and that they are propa- 
gated and spread by generaleinsanitary conditions. The one basic prin- 
ciple on which the control of parasites rests is cleanliness—cleanliness of the 
individual, cleanliness of his surroundings, cleanliness of the community, 
and cleanliness of the more remote sources of food supply. 


Parasitic infestation in many cases means nothing more or less than 
the swallowing of human excrement with accompanying eggs of parasites 
which_ are able to develop without passing through an intermediate host. 
We have seen that the contaminated matter may be conveyed directly from 
soiled fingers, or food handled by such fingers, or that it may be taken in 
with food or water which has been more indirectly contaminated. This is 
not a pleasant thought but it is essential that it be realized if progress is to be 
made in the control of diseases of this type. 


Thus a prime consideration in rural, as in urban, sanitation is the proper 
disposal of human excreta. All too often this need is ignored and in the vast 
majority of cases the best that is attempted merely serves to render the 
waste less directly offensive. Conditions such as are shown in figures 8 and 
9, from a publication by Dr. C. W. Stiles, 1910, are not in the slightest degree 
exaggerated, but can be matched in any community. Yet, short of no 
arrangements whatever, it would be impossible to devise any more efficient 
way for the natural spread of intestinal diseases and parasites. 
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Not only are the forms which develop directly disseminated in this way, _ 
but those which, like the tapeworms, must be taken up by an intermediate ~ 
host, find ideal conditions for their development here. The illustration well 
shows how hogs might become infected if any of the occupants of the farm 
harboured the pork tapeworm. Cattle would pick up the eggs of the beef 
tapeworm from contaminated herbage. a 


A striking instance of infestation of animals from defective sewage 
disposal was reported by Dr. B. H. Ransom, in 1913. Three lots of cattle 
from the same locality had shown a very high infestation with cysts of the 
beef tapeworm. Examination of the surroundings under which they had 
been kept showed that ‘‘(1) the intake of the water supply for the cattle 
troughs was in a small river 75 yards below the outlet of the sewer from the 
city where the cattle were being fed; (2) im the cattle yard was a stagnant 
pool which was the only water the cattle had to drink when the regular 
supply was frozen, as it frequently was during the winter, and this pool re- 
ceived the drainage from an area containing the privies of the establishment 
where the feeding was done and from that part of the city where soil pollu- 
tion existed; (3) the cattle were fed cotton seed hulls which were more or 
less contaminated with human feces, as it was a common practice of the 
employees of the establishment to defecate in the buildings where the hulls 
were stored.” - 


‘‘An extreme case,”’ it may well be pronounced and yet it is not alto- 
gether too suggestive of conditions about many a farm home where, added 
to the insanitary privy and defective drainage, there is almost always pollu- . 
tion by human excreta about the barns and the straw stacks. 


Such conditions emphasize the importance of proper inspection of meat 
supply from farms and local slaughter houses. A few years ago there was a 
great furor in the United States over conditions in the great packing houses, 
and as a result, many important reforms were brought about. As a matter 
of fact, the danger from such sources is vastly less than it is, carcass for car- 
cass, from the local slaughter house. The animals reared on the great cattle 
ranges are much less likely to be infested than are those reared on the 
average home farm. It is a popular theory that locally grown and butchered 
meats are the safest, but this is wholly fallacious, unless they are marketed 
under a system which allows for a rigid inspection and for condemnation 
of that which is unwholesome. 


Nor are meats the only food products which from the viewpoint of the 
parasitologist should be subjected to supervision and to proper regulations 
for the purpose of preventing contamination. All ready-cooked foods, and 
fruits and vegetables which may be consumed uncooked, must be protected 


REPORT OF THE SOCIETY - t09 


against the dangers from soiled hands, filthy rinsing water, exposure to 
street dust and dirt, and from flies, which may carry the eggs of parasites 
as well as the germs of intestinal diseases. 


None of these measures will of themselves suffice. The housewife must 
realize the importance of sterilization by thorough cooking, when possible, 
and of the most painstaking cleaning of vegetables and fruits which are to 
be eaten without cooking. 


Pet animals must be reckoned among the important agencies through 
which man may be infested with certain parasites. It is well known that 
the source of house fleas in this country is the dog or cat which is allowed 
the freedom of the house. We have cited the illustration of the tapeworm 
which is sometimes transferred from cats or dogs to children, and a number 
of others could be mentioned. Without entering further into detail, we may 
say that there is a long list of both external and internal parasites of common 
domesticated animals, which may through them be conveyed to man. We 
must not let our love for the faithful dog or for other domestic animals 
blind us to the fact that modern sanitary knowledge demands a change in 
the public attitude towards them. 


Finally, there is need for a more widespread understanding of the 
conditions under which animal parasites, as well as bacterial diseases, are 
maintained and disseminated. Sanitary measures cannot be enforced 
until such knowledge prevails among the masses. Enormous strides in 
this direction have been made in the last few years. Let us do our ae to- 
wards bringing about still greater advances in the future. 


Explanation of Plates 


Fig. 1. A portion of the liver of a mouse, showing a cyst of the cat tapeworm, Taenta cras- 
sicollis. Natural size. 

Fig. 2. A more mature cyst, from which the larval tapeworm has been extruded by pres- 
sure. Natural size. 

Fig. 3.. A portion of the liver of a white mouse, showing very heavy infestation with the 
cysts of the cat tapeworm. Natural size. 

Figure 4. Cysts of a dog tapeworm, Taenza serrata, in the body cavity of a rabbit. N atural 
size. 

Figure 5. A portion of two mature segments of Tuenia serrata, from the dog, showing the 
reproductive organs. Magnified 12 diameters. 

Figure. 6. A single ripe segment of Taegnia serrata from the dog, showing myriads of eggs 
ready to be scattered. Magnified 12 diam. 

Fig. 7. One of the ways in which parasites may be transferred from animals to children, 
Illustration from Riley and Johannsen. 

Figs. 8 and 9. Types of insanitary privies all too common. They furnish ideal conditions 


for the transmission of intestinal parasites and such diseases as typhoid and dysentery. 
Illustration from Stiles, 1910. 
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A FUNGUS CLUB ATTACKING THE OAK SCALE 
P. I. Bryce, Macdonald College 


The soft scales or Lecaniums attack shade, fruit and forest trees, as 
well as various greenhouse palms, crotons, ferns and begonias. The Euro- 
pean fruit scale or New York plum scale and the terrapin scale have proved 
serious, though usually local, pests in favorable seasons. 


The Lecaniums have a soft shield or oval-shaped body protected by a 
scaly covering of various shapes. At first active, the insect soon after hatch- 


ing settles down to feed and usually loses legs, eyes and feelers. On the 


under side of the body the head carries a long piercing beak, or sucking mouth 
like a six-lash whip. 


_ The tip of the beak is sharp and saw-like, and when a favorable place 
for feeding is found the scale thrusts the beak into the juicy tissues of the 
host plant. The sap is sucked out and the plant weakened, or is poisoned 
by theattack. Leaves, twigs, and small stems are attacked. 


Young scales produce a sweet sticky honeydew, which falls to the ground 
below. The sooty black fungus that grows on the honeydew gives infested 
plants a dirty unhealthy appearance. 


When mature, the male insect develops a pair of wings, crawls out from 
under the scale, and is active. In spring, the sedentary female lays from a 


few to 2,000 eggs under the scale, where they may be found filling her — 


shrivelled body. 


In the fall of 1916, a swamp white oak was noticed near Ste. Anne de 
Bellevue infested by a soft scale, closely resembling in gross and microscopic 
appearance the Oak scale (Lecanium quercifex Fitch). Many of the scales 
showed signs of a fungus which had thrived upon the body of the scale, 
fruited, and produced spore-bearing branches. The scales were covered, 
some of them, with these tiny club-like stromata or projections, each 1.75- 
2.0 mm. high, with a head to the club 0.3 mm. thick, rather obovate, brown- 
ish-gray, rising on averyshort handleor stripe, ashen gray in color: The 
stromata or clubs grow, some from the sides, but mainly from the dull 
black dorsal surface of the scale. The fungus in hand sections showed no 
perithecia or spore cups. The description agrees with that of the Gray 
Coccus Club (Cordyceps clavulata Schw.) 


It is uncertain whether this Cordyceps is a fungus parasitic on living, 
or saprophytic on dead scales. Only dead scales show the fungus, and it 
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probably destroyed: them.: The. May beetle, sphinx moth, mason wasp 
and some cicadas are all known to succumb, ys larvae, to various fungus 
clubs (Cordyceps sp.). 


Attempts by V. Tubeuf to infect caterpillars with Cordyceps militaris 
failed of success,! as did those of Franz Tangl with the nun moth in 1892, 
when tried in the field, The work of Billings and Green Glenn (1911) on the 
white fungus disease of chinch bugs, and of Morrill and Back (1912) on 
three fungus parasites of the Florida citrus grove white fly, show that 
spraying the crop with spore emulsions has little more effect than intro- 
ducing the fungus, and fails to spread it. 


More hopeful results obtained by Speare and Colley (1912) in spreading 
the brown tail fungus show it to be a factor in the control of brown tail 
moth. As in the case of the chinch bug and white fly diseases, favorable 
weather is required. This is found in Massachusetts in spring, early summer 
and fall. On warm moist nights favorable results may be expected. The 
autumn seems from experience the best time for infection. |The brown tail 
fungus is said to be “‘used effectively in the spring and early summer, when 
the larvae have left their nests and in the autumn for several weeks before 
the webs of the new broods are closed for the winter. During both of these 
periods the rapid spread of the disease is largely dependent on weather 
conditions, and when these conditions—warm nights and damp atmo- 
sphere—favor the growth of the fungus, artificial distribution yields truly 
satisfactory results, and may bring about enormous and_ widespread 
destruction.’’ As much as 63 to 100 per cent of the brown tail caterpillars 
may be destroyed, and though no ‘“‘cure-all,’’ a useful means is here indi- 

- cated for checking the brown-tail moth. Further work may show that other 
fungal diseases may be spread among destructive insects. 
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FACTS ABOUT WEEDS AND INSECTS 
G. Fontanel, S.J., St. Mary’s College 


In order to accede to the desires of our devoted President, I shall call 
attention to a few enemies of plants which I have seen at work this year. 
My observations cover a very limited territory, consequently the conclusions 
must not be generalized. Moreover, I have had but little time at my dis- 
posal and thus many little robbers may have accomplished their work of — 
devastation without my knowledge. The fact that I have not seen them 
does not prove that they have not kept Dusy. I shall begin by a few plants 
and continue with a few insects. 


Plants 


Towards the end of June I noticed that the race of dandelions was not 
likely to die out soon. At all events, if the seed gives out, one has but to 
betake himself to the neighborhood of Boucherville and the islands opposite. 
Even from a long distance away most of the fields at blossoming-time have 
the aspect of an immense yellow carpet. One would imagine that there 
were no other plants besides this one. Without energetic action, I fail to see 
how the dandelion can be destroyed, and this all the more since by its early 
blossoming it has already scattered to every wind millions of seed before 
the other plants are ready for the sickle. Its propagation then seems 
assured. 


I call attention also to the buttercup and the ox-eye daisy. I should : 
never have imagined that such plants could have been tolerated, and this 
in the circumstances I shall name. In early July I have followed them 
from Montreal to Bout de I’Ile; then from Montreal to Montfort Junction, 
then along the C.N.R. To be sure, all along the journey, one could make 
a very decent collection of the worst noxious weeds—here the wild mustard 
predominating, there the thistle and chicory. But that which first of all in- 
trudes upon the traveller’s sight is the enormous quantity of buttercups and 
daisies. It is difficult to say which of the two plants counts the most 
individuals: in certain spots the buttercup takes the lead while in others 
the daisy has the upper hand. Near the railway the daisy has generally 
the advantage, but the buttercup on the other hand spreads over a larger 
surface. This is particularly noticeable in certain places recently settled: 
in the Laurentides. Not a field, not a road free from the buttercup and 
not rarely is the daisy found as its companion. It is clear that these plants 
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everywhere accompany the settler if he is not careful. Why be at such 


- pains to move far away only to cultivate the buttercup and daisy on the 


rocks? It is evident that the railroads have infested their own lines whence 
the seeds scatter into the adjoining fields. However, many distant locali- 
ties, difficult of access, some even accessible only by the lakes, are already 
invaded by hundreds of plants. This can only be explained by bad seed. 
In this case the buttercup always predominates. It would be expedient 
to make greater efforts to convince the farmers of the harm done by these 
weeds. Many do not even suspect that the evil exists. Generally poor 
and with but scant knowledge they have gone out to clear new land, then 
have sown it but with cheap seed dear at the price they paid for it. It 
seems to me that it would be a work of national welfare if the Government- 


could furnish good seed at the price of commercial seed. The Seed Depart- 
_ ment at Ottawa would doubtless be ready to do this, but many are not 


aware of this and not a few imagine that the intention is to rob them or to 
bribe them with a view to the elections. Before passing from colonization 
roads to-other matters I would call attention to the orange hawk-weed. 
It has taken firm foothold near the C.N.R. at no great distance from 
Montfort. What a pity that this should be a noxious weed for it serves as 
a beautiful decoration to the outskirts of a forest. The passengers who are 


unacquainted with it except for its face admire it willingly and take advan- 


tage of the occasional stops of the train to seize a flower. Would that they 
might gather them all! Were it not for its invading roots it would be an 
easy matter to get it under contrcl for it has not yet spread very far from 
the railroad, but three or four miles. But in certain places it is very plenti- 
ful while in others are to be found but a dozen plants or so, probably sprung 
from a single seed that the trains or even the passengers had dropped there. 


The infested lands will not be settled to any great extent owing to the essen-: 


tially rocky nature of the country. In any case, the farmers will have to 
watch, for it travels rapidly. 


But let us return nearer to Montreal. We shall again meet our buttercups 
and daisies. Not only is it a pity but a shame as well to see all the farms 
east of the city so completely overrun. On both sides of the railroad 
tracks to Bout de |’Ile nothing is seen but white and yvellow—daisies and 
buttercups. Wild mustard is rarely absent, while on certain farms it 
predominates. But that which strikes the eye first of all is the marvelous 
prevalence of daisies and buttercups. Are all these uncultivated fields, 
or the property of lazy men? Few or no vegetables, rarely crops of any 
kind, so that one would take them for abandoned farms. Here a few cows 
whose tails stir the daisies that hide them, there some children gathering 
berries; no workmen about or next to none. Here and there a farm with 
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its green fields breaks the monotony of this coloured expanse. In culti- -— 


vated districts mustard seems most abundant because the daisy and butter- 
cup have diminished ; this shows that the two last-named plants could be con- 


trolled with the exercise of sufficient care. But who would be willing to 


undertake this task? Without general action the work would be useless. 
A piece of property surrounded by abandoned fields will not escape invasion. 
A farmer who respects himself, not daring to cultivate such fields at the 
very door of the city, will leave. I believe that many have thus gone away. 
In truth what do we find cultivated east of our big city? Bill-boards; 
horrid bill-boards supported by a frame-work anything but artistic. And 
you may be sure that they grow thickly. They advertise a thousand 
marvels—they offer the best in the world at the lowest price. Not a few 
offer you, for really nothing, the land on which they bloom. But now 
to the point. All these lands were bought up at the time of the boom in 
real estate. They were then put up for sale. From that moment there 
was no longer any place for the farmers. In the meantime, until these 
lands are sold, the noxious weeds are making the most of their opportunity. 
A wonderful advertisement indeed for our city, these fields of yellow and 
white. Is.the soil poor? It is the soil of the Island of Montreal formed 
by the pleistocene deposits. Thick in places, in others it measures but a 
few inches on Trenton limestone. This is the soil found in the gardens 
adjoining the city. If you doubt its value, go and see it; you will easily 
recognize the poorer spots by the height and colour of the plants. But 
when you see wild mustard from three to four feet in height and resembling 
shrubs; when you see the buttercup and tall daisy hiding calves four months 
old, you may conclude that the soil is not poor. Consequently it could be 
made productive located as it.is near the city, near an inexhaustible source 
of fertilizers. It would be well adapted to intensive farming and in the 
spring could supply the markets and replenish the purse of the farmers. 
But it is preferable to produce advertisements, this being less troublesome. 
Is this the fault of the land? Will it wait until the real estate madness 
returns to have the bill-boards replaced by houses? If so, it will wait a 
very long time. We know, moreover, that it is not the rise in real estate 
that will greatly multiply construction. If the land increases in value, it is 
useful for speculation; it is bought and sold, to be bought and'sold again. 
Thus the change is only in the advertising, which change is prejudicial 
neither to the buttercup nor daisy. 


A few farmers remain, however, and these have a right to self-protec- 
tion. Moreover there are laws with regard to noxious weeds. Should not 
all owners of uncultivated lands be forced to cut down the weeds before 


q 
; 
; 


REPORT OF THE SOCIETY 115 


the seed ripens? The industrious farmers could then take up the battle 
at. home. : 
. Insects 

I will mention only the white cabbage butterfly and the Colorado 
beetle. North and east of Montreal the cabbage butterfly has been ex- 
tremely abundant. An estimate of forty, fifty and ninety percent can be 
made of the leaves devoured by the caterpillar in some gardens. In certain 
places the butterfly could be counted by thousands about mid-August. 
Many farmers do not wish to go to any trouble and thus allow their cab- 
bages to be mercilessly laid waste. If spoken to about this they reply: 
“These little beings must eat to live,’ or again: ‘““You cannot prevent the 
caterpillar from eating the cabbages.’’ Between entirely preventing and 
doing absolutely nothing there is room for neglect and ignorance. The 
answers quoted above are but other ways of saying: ‘‘Don’t bother me.” 
In reality the person questioned does not know what to do, but in order 
to learn this it would be necessary to inquire or at least to listen with docility 
to explanations; and when one has been a farmer or gardener during forty 
years, is it possible to need instruction in any line? The only means of 
conducting an effective compaign is by introducing elementary and indis- 
pensable notions in the primary schools even if only in the shape of matter 
for reading. ie 

Near Montreal and in the direction of Boucherville, I have noticed a 
prodigious increase of Colorado beetles. The unsprayed fields have been 
completely laid waste. In fields twice sprayed in June and July, I found 
an average of five larvae and four perfect insects per plant from the first 
to the fifteenth of August. I questioned a large number of farmers as to the 
advisability of August spraying. Some hold this to be useless under the 
pretense that the potato has then ceased to grow. I believe that they are 
mistaken. Assimilation is still abundant and consequently the leaves are 
still necessary. Moreover, the number of insects destroyed would well 
repay the outlay. The name of this insect (potato-bug) leads me to be- 
lieve that the potato is its favourite plant. Many even believe that this 
is the only plant which it attacks. On announcing its arrival in Canada, 
in December, 1870, the abbé Provencher said: ‘‘The potato suits these 
insects particularly, and it seems to be their almost exclusive food.’’ The 
tastes of this insect have since been better studied. The Colorado beetle 
seems to prefer the egg-plant. I must confess that I have never seen the 
two together, but the reason is that the Colorado beetle did not exist or 
that the egg-plant was wanting where I conducted my researches. Some 
perfectly trustworthy gardeners, men well-informed, have vouched for the 
truth of this statement, and I have no reason to doubt their word. Thi, 
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year I have been able to draw a new conclusion from personal observation, 
namely, that the Colorado beetle is fond of ornamental tobacco (Nicotiana 
affinis). In a garden when some fifty plants of this variety had been set, 
this insect devoured them as greedily as potato plants, attacking both — 
leaves and flowers. The idea then occurred to me that the potato bug 
might become the bug of all the Solanece and this I tried to ascertain. 

had at my disposal tomato plants, petunias and ordinary tobacco. A good 
many persons had assured me that the potato bug does not eat tomatoes. — 
I resolved notwithstanding to extend my experiment to these also. The 
first tests consisted in transferring eggs, larvae and perfect insects to some 
petunias, tomato and tobacco plants. The failure was complete, neither — 
larvae nor insects wishing to eat. They tasted the leaf, then departed; the 
insect undertaking a long journey, the larva generally burying itself in 
the ground after having explored the neighbourhood. I had taken my 
subjects now from the potato, now from the ornamental tobacco. I was. 
especially surprised to see that the larvae from the ornamental tobacco 
absolutely refused the ordinary tobacco; a few of these larvae transferred 
from the potato to the ornamental tobacco had not seemed to notice any 
difference, but transferred from the latter to the ordinary tobacco they left 
immediately. After many trials I concluded that neither the larvae nor the 
perfect insects attack the petunia, tobacco or the tomato if they are free. 
The insects coming from eggs hatched on the leaves of these same plants 
show the same state of mind: they die on the spot if their strength does not — 
permit them to migrate. 


I was pleased to see the tomato and tobacco spared. However an 
important question remained: in case of famine, isolated in a field where 
they would find no other food would the larvae and the insects die of starva- 
tion rather than eat a food belonging to the same family as their favorite 
food? In the above mentioned experiments where the subjects were given 
entire freedom, it was impossible to see how hunger would make them act, 
sinceall left and soon disappeared. I thenmade prisons out of boxesand shut 
up the larvae and perfect insects taken from ornamental tobacco and potato 
plants. Ina few of the boxes I placed petunia leaves, in others tobacco and 
in the remaining ones tomato leaves. Here is what I observed: The per- 
fect insects, far less greedy, held out very long, walking all over the leaves 
and examining them minutely. The relatively insignificant quantity which 
they eat renders the observations extremely difficult. At times they stop 
and seem to press their mouths upon the leaf but after they leave, no change 
can be noticed. Have they really eaten? Impossible to decide. I kept 
a few for three weeks in empty boxes; and they survived. What had they 
eaten? The boxes seemed intact. The observations were so difficult that 
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one had to be prudent about conclusions. However by comparing the 
quantity eaten while at liberty and that taken to escape death in prison, 
useful information was gathered. Thus, the petunias excepted, the leaves 
had been attacked. The insect eats very little of the tobacco and tomato, 
but eats some nevertheless. It is evidently hunger that compels it, since it 
abstains for five or six days. This fact I have been able to ascertain only 
with dry leaves. At first I changed the leaves to maintain at least in part 
the conditions of life ina state of liberty. But these leaves dried up without 
any sign of their having been attacked. With the dry leaves the perfora- 
tions were easier to notice on account of the decreasing elasticity of the 
fibres. Evidently the conditions are out of the ordinary, but a conclusion 
which has its importance forces itself upon us: The perfect insect which 
resists famine naturally can prolong its life for a considerable time by taking 
small quantities of tobacco or tomato leaves. It could then be transported 
enormous distances in these very leaves and thus spread rapidly. This 
insect which seems so awkward and heavy, gifted with wings only to drag 
itself along clumsily would be carried instead of carrying itself. Once 
arrived at some point, thanks to a wonderful instinct, it would journey 
towards a potato field which would soon become its property. This would 
explain its rapid propagation. When it came from Colorado and invaded 
Canada itadvanced at the rate of from seventy-five to one hundred, and even 
from two to three hundred miles yearly in spite of its clumsiness. Further, 
it is not impossible that its life can be sustained not only by the tobacco and 
potato but by other plants as well. This I have not tried. In any case, 
thanks to our rapid means of transportation, its natural power of endurance 
insures its propagation. Whither might not those have travelled which 
lived for three weeks in empty boxes, had they been in railroad cars instead? 
So much then for the perfect insects. 


With the larvae, experimenting is easier, since they must either eat 
or die, and when they eat one quickly notices it. All the larvae placed in 
boxes died, the most sturdy living but five days. Scarcely were they placed 
in presence of the leaves before they tasted them and went away. Those 
which had petunia leaves absolutely refused to eat and died after two or 
three days. The others ate some tobacco and tomato leaves, consuming 
about one third the quantity they would have eaten of their favorite plants 
during- the same length of time. The change did not agree with them; 
in fact their death was caused thereby. The conclusion seems simple; as 
long as there are ornamental tobacco and potatoes in the neighbourhood, 
the larvae will spare the petunias, common tobacco and tomatoes. There 
is little reason to fear them unless little by little their stomach becomes 
adapted to the new food. Let us hope that this may not happen. 
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#oati Iv:t. "THE EYE-SPOTTED BUD-MOTH tee nels 
Rare (Eucosma (Spilonota) ocellana Schiff.) : =, ee 


~ E. Melville DuPorte, Macdonald College. 


The following studies on one of our most injurious orchard pests were 
made during the seasons of 1914-1916, chiefly on the island of Montreal, 
but observations were also made in orchards ‘at La Trappe, Como, Abbottsford, 
Rougemont and Ste. Hilaire, and information was obtained from various 
sources as to the prevalence of the insect in different parts of the province. ~ 


Food Plants 


In Europe the bud-moth has been recorded’ from apple, pear, quince, 
Carpinus, Crataegus, Sorbus, Quercus, Alnus, mountain ash, cherry, sloe and 
larch. Heineman describes a distinct variety /aricana from the larch. 


In America the food plants mentioned are apple, pear, plum, cherry, 
quince, peach, blackberry, laurel oak. In Quebec the writer has collected 
it on apple, plum, cherry, pear, wild plums, Crataegus, and an ornamental 
flowering crab. These hosts are given in order of their importance. The 
insect shows a marked preference for the apple; in young apple orchards 
with plum and cherry fillers the latter are not greatly injured as compared 
with the apples. I have failed to find it on the blackberry even when the 
canes were growing between rows of infested apple trees. eee 


Description 
(Adult Figs. 5 & 6; Larva Figs. 1 & 2; Pupa Figs 3 & 4.) 


Adult—A small moth with a wing expanse of 14 mm. to 16mm. 
(3 inch). Antennae filiform, in the male apparently notched at the base 
owing to the presence of a slight protuberance at the anterior edge of the 
fourth segment and a spur on each of the sixth and seventh segments. 
The head and thorax are dark grey. The basal third of the upper 
surface of the forewings is concolorous with the thorax. The .middle 
of the wing is cream to grey forming a light-coloured band across ‘the 
wing, widest at the costal margin. This band is usually mottled with 
more or less indefinite areas of grey, and its margins are often marked 
with well-defined small dark spots or vertical streaks. On the inner 
margin near the anal angle is a large well-defined dark grey triangle. 
Outside of this is a lead blue vertical streak followed by a usually 


See 
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well-defined © vertical “streak of dark grey, the anterior portion with 
darker horizontal dashes. This is followed by a second lead blue streak. 
The outer margin is bordered by a dark grey band; the scales fringing it are 
chiefly dark grey, but a few are lead blue. The under side of the fore wings 
is ash grey, spotted white along the costal border. The hind wings are ash 
grey above and below and uniform in colour. The abdomen also is ash 
grey; in the male slender bearing a small tuft of scales at the anal extremity. 


Egg.—The egg*is broadly oval, sometimes almost circular, .0 mm.°x 
.7 mm. (1/28 in. x 1/36in.) It consists of a narrow flattened outer edge, a 
portion of the chorion or egg shell, closely appressed to the leaf, and within 
this a somewhat raised central area containing the yolk. The freshly laid 
egg is transparent and iridescent closely resembling ‘‘a minute drop of water 
or a fish scale.’’ As it grows older it may become somewhat opaque and in 
the later stages of development it becomes yellow and more distinctly visible. 


Larva. First stage-—The newly hatched larva is light green in colour 
and measures 1.03 mm. (1/24 inch). The head is .228 mm. wide, its colour 
smoky brown sometimes tinged with purple. The clypeus, labrum and 
mandibles are reddish brown, the V-shaped epicranial suture is distinctly 
marked but the lighter coloured lines parallel to it in the older larvae are 
absent at this stage. The prothorax is as wide as the head, its shield smoky 
brown but somewhat lighter in colour than the head. The second and third 
thoracic segments are narrower than the first and are greenish white in 
colour. The abdominal segments, except the anal, are uniform in width 
measuring about .18mm. and concolorous with the two hinder segments of 
the thorax. The terminal segment of the abdomen often appears brown 
because of the brown excrement in the rectum. 


Under a microscope the setae can be made out. They are light brown 
-and have the same general arrangement as in the older larvae. The setiger- 
ous tubercles have the colour of the segments on which they are borne and 
are very indistinct. 


Intermediate Stages.—As the insect feeds the width of the body increases, 
and in two or three days the abdomen is wider than the head. By the third 
day the body begins to assume a brown colour which gradually deepens. 
The head and thoracic shield grow darker and the setigerous tubercles 
become more distinct. The light median line of the pronotum appears 
after the third moult, and the light V-shaped lines of the epicranium after 
the fourth. 


Last Stage—The full-grown larva is 12 mm. (14 inch) in length. The 
head is dark brown to black and shiny, sparsely clothed with light 
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coloured hairs, diameter 1.1mm. (1/24 inch.) The clypeus is often 
darker coloured. Parallel to the epicranial suture are two thin light 
coloured lines which meet at the base of the head. The prothoracic 
shield is concolorous with the head and is marked with a light coloured 
longitudinal median line. The mesothorax, metathorax and abdominal 
segments are cinnamon brown and are somewhat wrinkled. The anal 
shield is usually brown, but lighter in colour than the head and pronotum. 
The setae are light coloured and are borne on very slightly raised tubercles 
which are darker than the body. The three thoracic legs are black. The 
prolegs are borne by the fourth, fifth, sixth, seventh and tenth abdominal. 
segments. 


Pupa—The pupa is about 6 mm. (} inch) long, light yellow when 
first formed, turning to a light brown. It bears a number of scattered 
delicate light coloured setae. On the ventral side the sheaths of the appen- 
dages extend as far as the posterior edge of the fourth abdominal segment. 
The first six abdominal segments are free. The seventh to tenth are closely 
united to form a compound terminal segment. ‘The first segment is bare, 
the second to sixth bear on both anterior and posterior margins of the 
dorsum a transverse row of numerous very short black spines or tubercles, 
directed backwards. On the terminal segments there are five such rows, 
the spines increasing in size towards the anal end. The cremaster consists 
of a circlet of hooked hairs. 


Injury—Nature and Extent. 


There is only one brood each year, but the larvae live throughout a 
portion of two seasons and the injury done by the young larvae in the 
summer and fall differs from that done by the older larvae in the following 
spring. 

Spring Injury.—During the spring the caterpillars injure the leaf buds, 
flower buds, leaves, setting fruit and sometimes the young twigs. As soon 
as the buds begin to swell and the outer leaves of the fruit buds to show 
green they are attacked by the caterpillars which begin to emerge at 
this time from their hibernacula. They tunnel into the opening buds either 
from’ the top or from the sides. Evidence of their presence in the bud 
is shown in the brown excrement at the entrance to the tunnel. Within 
the bud the caterpillar feeds on the developing flowers, destroying all or 
most of the flowers in a cluster. In one orchard, in which the infestation 
was comparatively light, eighteen per cent of the flowers were destroyed. 
In badly infested orchards the percentage of flowers injured is considerably 
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The Bud-moth—Stages and Parasites (original). 
larva. 3. Pupa-ventral side. 
of the male antenna. 


1. Full grown larva. 2. Newly hatched 


4. Pupa-dorsal side. 5. Full grown moth and base 


6. Moth with wings folded. 7. Pentarthon minutum, an 
egg parasite. 8. Pimtla conqutsitor, a pupal parasite. 9. Bassus earinoides, female 
insect, and abdomens of male and female. 
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higher. In Nova Scotia Sanders records injury to 59.56 per cent of the 
blossoms, and in unsprayed orchards in Quebec I have found evidence 
of injury to more than 50 per cent’ of the fruit buds. 


The injury to the leaf buds is similar to that done to the fruit buds. 
The buds may be entered a soon as they begin to burst, or when the first 
leaves are partially or fully expanded. As the leaves expand the insect pulls 
the softer ones together and_fastens them with silk, forming a nest within 
which it feeds on the more succulent leaves (Fig. 13). Some of the injured 
leaves die and turn brown giving a badly infested tree the appearance of 
being burnt. sg 


The losses due to injury of this nature are most evident in nursery 
stock. The writer has visited nurseries in which a large proportion of the 
young trees was disfigured and many rendered unmarketable through 
the destruction of the buds. . 


After the buds have opened the caterpillars often make their‘nests by 

°lding the edge of a leaf and lining the tube thus formed with a layer of 

silk. They usually attach the nest to another leaf and cut through the 
petiole of the first, which soon dies and turns brown (Fig. 12). 


Occasionally such a nest is fastened to a twig, and the caterpillar may 
bore into the succulent stem and kill the twig above this point. A twig 
thus injured is shown in Fig. 14. The hole in the twig made bv the feeding 
caterpillar is indicated by the arrow head. 


Summer and Autumn Injury 


The young caterpillar, which hatches at the end of June, or in July, 
immediately begins feeding on the under side of the leaf where it makes 
tiny excavations in the tissue. Soon it builds itself a silken tube beneath 
which it feeds on the soft green tissue of the leaf, eating through to the 
epidermis of the upper side which it always leaves intact. The injured 
leaves are very easily detected by the transparent areas consisting only of 
the upper epidermis and the smaller leaf veins. These areas are elongated, 
irregular in outline and may be restricted to one side of a large vein, but 
more usually spread to both sides (Fig. 15), 


Often the caterpillar attaches another leaf to the under side of the one 
on which it is feeding. In such cases it usually feeds on both leaves, but 
the two are not equally injured. 


_ The injury caused by the skeletonizing of the leaves in summer may 
be more or less negligible, but more important direct injury is caused when 
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the insect attaches a leaf to a fruit, feeding between the two and injuring 
the surface of the apple. Such apples of course become culls, or at the best. 
number threes. rere 

_ In the fall this side injury is more pronounced. The caterpillars often 
bore into the fruit and feed beneath the surface making quite large wounds. 
The point where two apples are in contact is often chosen by the insect, in 
which case both apples are injured. (Fig. 16.) . 


Life History 


_ The date at which the adults begin to appear varies somewhat accord- 
ing to the lateness or earliness of the season. Usually in Quebec the first 
adults appear about the 20th of June, and the emergence of adults con- 
tinues for about four weeks. Thus in 1913 the first adult was observed on 
June 21st and the last on July 21st. In 1914 the first moths appeared on 
June 20th and one was found in the orchard as late as August 10th. In 
1913 the season was almost two weeks earlier than in 1914 and the bud 
moths emerged correspondingly early, the dates of the first and last emer- 
gence being June 16th and July 19th respectively. 


Mating and Oviposition—The moths are quiescent during the day, re- 
maining concealed beneath the leaves until night, when they become active. 

Mating and oviposition take place during the night. The female 
may begin to lay its eggs as early as 24 hours after emergence. 

In the orchard the eggs are almost invariably laid singly on the lower 
surface of the leaf.1. Only in comparatively rare cases are they laid in 
small groups.’ 

As shown by the following table the oviposition of a single female is 
usually distributed over several days. 


TABLE, I: 
NUMBER OF EGGs LAID AND LENGTH OF THE OVIPOSITION PERIOD 


I II III VI eX ox XI 
PAR LAS eee Pape eden s | Shes. il a ate 11 [tee ae 8 45. | "Sag ee 

GEGEOA YG. cs ae ieee ae eat, 0 | 13 27 46 96 
BUM AY ths. cce cs MOS ife* scorn can tese Saas GOaa OCA ease pete (escaped) 
5th day.......... 10 73 21 20. |, SS 
‘Hie CENA pee ee (dead) 24 6 oe A es a 

(dead) | (dead) 
148 OT. Wh, 8 93 “chad 91 96 


' Theobald states that in England the eggs are usually laid on the upper surface. The 
tendency to lay on the upper surface is quite marked whenthe moths are kept in confinement. 

*In confinement the eggs may be laid in large groups: as many as thirty-six eggs have 
been counted in a single cluster laid by a moth confined in a glass bottle. 


REPORT OF THE SOCIETY 125 


The above figures were obtained from moths confined on apple branches 
by means of large cheese cloth bags. The total number of eggs laid by the 
individual female probably ranges from forty to one hundred and fifty. 
The usual number is in the neighbourhood of one hundred. 


The life of the adult budmoth is very short. The female dies shortly 


after she has deposited her eggs. When males and. females of the same age. 


were mated in confinement the males usually died before the females. 


Development of the Eggs——The eggs generally hatch in eight or nine 
days; the writer in the course of his investigations has observed the develop- 
ment of many batches of eggs and in one case only was the period of deve- 
_ lopment slightly under six days. The longest period observed for their 
development was ten and one-half days. 


Development of the Larva.—The larva in hatching eats its way out of 
the egg shell, which it immediately abandons. It if hatches on the upper 
side of the leaf it crawls round to the under side. The newly hatched 
larva feeds for a very short while before beginning to spin its tube of silk, 
almost invariably next the midrib or some other large vein. The tube is 
enlarged as the insect grows; the excrement of the larva and the hairs from 
the leaf are added to the silk. 


It is difficult to follow the development of the larva because of its 
habit of feeding concealed in a tube. In order to obtain material for study 
the writer mated several pairs of budmoths on a potted apple and placed 
the latter outside the window of his laboratory so that conditions might 
be as nearly natural as possible. In this way 150 larvae which all 
hatched on the same day were obtained, and a = of these were removed 
each day for study. 


The larvae hatched on July 9th; at this time they were 1.03 mm. ‘tong 


and the diameter of the heads was .228 mm. The first moult took place 
on July 14th. The diameter of the head was then .304 to .342 mm. and the 
length 1.9 mm. The second moult on July 20th increased the diameter of 
the head to .39-.437 mm. and the length of the body to 3.04 mm. On July 


26th there was a third moult, and some of the larvae moulted for the fourth 
time on August 13th. It was thus possible to follow the insect through the 


first four instars during the summer and to ascertain the duration of these 
instars which was as follows:—first instar, 5 days; second, 6 days; third, 
6 to 8 days; fourth, 18 days. 


It was more difficult to determine the number of moults in the spring 
and so the method described by Dyar and previously used by Slingerland 
in determining the number of moults in the bud moth was employed. It 
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depends on the fact that the diameter of the heads of caterpillars increases 


at successive ecdyses in geometrical progression. By measuring the diame- 
ter of the heads at different periods in the spring and summer and comparing 
them with the geometric series of which .228 and .304 are the first and second 
- terms the writer reached the conclusion that there are seven larval instars. 
The same result was obtained by Slingerland although his measurements 
were throughout somewhat lower than those here considered. 

The following table giving these figures calculated and measured may 
be of some interest. 

TABLE II. 


METHOD OF COMPUTING THE NUMBER OF INSTARS OF THE Bubp Mora Larva ~ 


1 2 3 4 5 6 7 

New York, 1893...... By calculations ac-ase tr peer |e .368 |.471 |.603 |.772 | .99 

(Slingerland)......... By measurement....... .225 |.288 | 363 °43- [56 5) ee 1.05 
WMtebec esis yok Seis By ical culation onsale .395 |.513 |.667 |.867 |1.127 
1914 and 1915....... By measurement....... :228 |. 304|.39-> |, 4945). 59a tear 
jauly, and sAnigusthg |e ane 2329) | 405 os xe. || ees ee 
wee fetal) OAD P42. ao een ates] eee 
Be Bin eee ABT Wide oO). ok Ale 
By measurement.......]..... .325 |.420 |.497 |.573 |.821 |1.031 
Maycand, June’ seein ese | 344 -439' 1,516}. 008 2 eee 1.070 
ee en hice 6 ke 535"). (2672955 sees 
pana eae ia eae 2 Date tne eee 

\ 


1 Each dimension given represents the actual measurement of a large number of cater- 
pillars. 


Hibernation —The bud-moth passes the winter as a half-grown cater- 
pillar. The first cold spell towards the end of September drives the larvae 
from their feeding nests to seek better protected quarters. It is generally 
stated that the insect hibernates just beneath the leaf buds. While this is 
often the case it is not invariably true,for the hibernacula may be constructed 
in any well protected rough or angular spot on the twigs and smaller branches. 

Old leaf scales at the base of the buds, rough scars, crotches of branches, 
any position where bits of bark or scales afford protection, all serve as 
convenient places for hibernation. From the cankered crotch of a small 
branch I have collected as many as 16 hibernating larvae. Orchards there- 
fore in which the trees are kept clean or'in which varieties with naturally 
smooth bark are grown offer less protectién to hibernating larvae than 
those in which the bark of the trees is rough. 


ae 
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The Bud-moth—Spring injury to apple 
(original). 

10. The opening of the injured fruit buds. 

11. Injury to the setting fruit. 


12. Nest of larva on leaf. 
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The Bud-moth—Spring injury to apple 
(original), 


13. Apple twig showing the nests of the 
larvae. 


14. Twig dying as a result of being eaten 
at its base by the bud-moth larva. 
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The Bud-moth—Summer injury to apples (original). 


Fig. 15. Leaves partially skeletonized by newly hatched larvae. 
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The Bud-moth—Fall injury to apples (original). 


Fig. 16. Two contiguous Fameuse apples injured by a bud moth-larva in the fall. 


Fig. 17. The cocoons of the bud-moth (original). 


REPORT OF THE SOCIETY 131 

The insect about to hibernate builds itself a small oval silken cell about 
4 or 5 mm. long, closely woven and usually completely hidden beneath a 
scale or piece of bark, which often makes it difficult to find the hibernacula 
without careful search. 


The stage at which the larva hibernates varies. The observations 
recorded in Table II show that as many as four moults may take place 
before the larva ceases feeding. Measurements made in May on the heads 
of hibernating larvae showed that the majority hibernated after the third 
moult. Some were in the fifth instar, some in the third and a very few in the 
second.’ This difference in the stages of the hibernating larvae might be 
expected if it is remembered that the emergence of the females and the laying 
of eggs extend over a period of four or five weeks and that there will be a 
corresponding difference in the ages of the larvae at the time of hibernation. 


This method of hibernation was first suspected by Fletcher in 1885 and 
confirmed by him in Nova Scotia orchards in 1891. [n 1893 Slingerland 
published the results of his researches on the bud-moth which left no deubt 
as to its method of hibernation. Previous to this time it was generally 
believed that the larvae fell to the ground with the leaves in the autumn. 


Kollar (1840) stated that the insect in Austria hibernates in the egg 
stage. Theobald finds that in England as a rule the half-grown larvae 
hibernate, but he has found such small larvae in the spring that he believes 
some individuals hibernate in the egg stage. Might not these small larvae 
be some that have hatched late and wintered in the second or third instar as 
I have found in Quebec? 


Emergence of Larvae in the Spring—rThe time at which the larvae 
begin to leave their hibernating nests in the spring depends on the earliness 
or lateness of the season. Thusin 1914 the first larvae emerged on May 7th, 
but in the following year when the season was about twoweeks earlier they 
were entering the buds on April 26th. The caterpillars do not all 
leave their hibernacula at the same time but their emergence extends over a 
fortnight. Thus, for example, in the seasons above referred to, hibernating 
larvae were found as late as May 18th and May 7th respectively. 


The habits of the larvae in the spring have already been described in 
discussing the injury done to their host plants. After emergence the 
larva undergoes three to six moults according to whether it has hiber- 
nated in the second, third, fourth or fifth instar. 


= 


The oldest larvae are full grown at the beginning of June and the earliest 
pupae are found during the first or second week in June. The small silken 
cocoon in which the insect pupates is sometimes constructed within the 
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larval.nest..Quite-often, however, the larva leaves its nest and seeks some 
other. place to pupate. A favourite place is at the base of the current 
year’s growth where the old scales and the petioles which here: grow close 
together afford the necessary protection (Fig. 17). Sometimes the axil of 
a. twig serves the same purpose. A wound or a rough place in the bark 
may also be utilized. Occasionally a leaf is tied to a branch and the 
cocoon spun between them. 


The larvae may remain in the cocoon for several days before. pugatone 
With those studied in. the laboratory the period between the spinning of the 
cocoon and: the casting of the last larval skin varied from four to nine days. 
The pupal stage lasts for eleven or twelve days. 


~ Emergenee of the Adults —The mature pupa pushes its anterior end out 
of the cocoon. The pupal skin, held firmly to the cocoon by means of the 
hooked: hairs of the cremaster, splits open along the middle of the head 
and back, and the adult emerges. 


TABLE III. 
RELATIVE RATE OF EMERGENCE OF MALES AND FEMALES FROM A BREEDING CAGE IN THE | 
LABORATORY 
Total Total] £3 
June fake _ july July | $= 
20-30 1-19] 0G 
Dates... 3 20}21)22)23)24)25/26|27|28/29|30)....}112/31}4/]5]|6] 8 |10)11]/13}14/19)... oJ}... 


Males..../6}3/4/5|3/6/3/1|}5/7]1] 44 |}2)/0/1)4/0/1/1)1/0)1/0]0j 11] 55 


SE eal a fa a ak Fd alc 33°) 1 | Ay) 2 PE | 23.) 23k | OTe arom a 


A comparison of these figures shows that the moths are most numerous 
during the last ten days of June, and that at first the males outnumber the 
females, but the total numbers of males and females produced during the 
season are approximately the same. 


Natural Enemies 


Like most other insect pests the bud-moth is preyed upon by several 
enemies which help to keep it in check. 


Predators—The larvae are apparently relished by certain birds. 
Fletcher (1885) quotes a Nova Scotia grower as saying that the birds fed so 
industriously on the bud-moth in his orchard that he did not observe any 
of the larvae come to maturity. In England Theobald has observed the 
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Blue and Great Tits and the Sparrow. feeding in the larvae. _Odynerus 
catskillensis, a mud dauber wasp, uses | the budmoth lary ae, along, with. other 
caterpillars as food for its grubs.. Slingerland found a nest of this insect. in 
which there were six nearly full- -grown bud-moth larvae and another. larva. . 


In Oregon -Moznette found: three predaceous. forms, an smncicberSaitien 
carabid beetle, 'a species of Triphleps and a mite A ncystis agitis Banks. » isi: 


Parasites——Several parasites of the bud-moth have been reported. 
These are all hymenopterous insects resembling small slender wasps in 
appearance. 


The larva of Phytodictus vulgaris Cress, was found by Fernald “‘attached 
to the top and across the second segment of the (bud-moth) larva on the 
outside and entirely out of the way of harm; there it grew fat at the expense 
of its host which died a lingering death.” 


Microdus laticinctus Cress, was reared by Slingerland in New York 
~ State in 1892. He says ‘‘Microdus laticinctus seems to be quite a common 
parasite as Dr. Riley bred it from larvae received from Canada in 1870 
and again in 1879 from Washington, D.C.” 


Slingerland also reared specimens of a species of Pimpla (near P. 
alboricta Cress.) from the larvae of the bud moth. 


In Quebec the writer has obtained three hymenopterous parasites from 
the bud moth. These were identified by Messrs J. C. Crawford and A. B. 
Gahan as Pimpla (Itoplectes) conquisitor Say, (Microdus) Bassus earinoides 
Cress. and Pentarthron minutum Riley. 


Bassus earinoides is a well-known parasite of Exartema malanum 
Fern the apple bud worm. During the summer of 1914 and 1915 this 
insect was reared in large numbers from the pupae of the bud moth (Fig. 9). 


Pimpla conquisitor Say was also obtained from the pupae of the bud 
moth during the latter part of June and throughout July. The numbers. 
were fewer than those of Bassus earinoides and the males were greatly in the 
majority (Fig. 8). 


The most important parasite found was Pentarthron minutum Riley 
(= Trichogramma pretiosa Riley). This is one of our commonest egg paras- 
ites but has not before been recorded as a parasite of the bud moth egg. 
The writer has records from Abbotsford, Como, La Trappe, Baie d’Urfé, 
Ste. Marie and Ste. Anne (Fig. 7). 


The parasitized eggs are easily recognized by their deep shiny-black 
colour. When such an egg is opened a yellow grub or pupa with bright red 
eyes is found within. Occasionally two pupae are found in a single egg. 


- 
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The number of eggs parasitized was exceedingly high. In 1914 from 
July 21st to August 3rd inclusive the writer collected 1359 eggs from orchards 
at Baie D’Urfé, Ste. Annes and Ste. Marie, and seventy-seven per cent of 
these had the characteristic black coloration indicative of the presence of the 
parasite. As eggs parasitized shortly before being collected would not 
show this black coloration the actual number of parasitized eggs probably 
exceeded seventy-seven per cent. - 


CONTROL 


In 1893 Slingerland recommended spraying for the bud moth just 
before the hibernating larvae emerge in the spring when the buds begin to 
burst, so that the first meal of the little caterpillars would be a fatal one. 
This method has been advocated for several years but experiments show that 
this is not the time for most effective spraying. The larvae which emerge 
before the buds open do not feed on the outside of the bud except for the 
first few bites necessary to effect an entrance into the bud. Unless there- 
fore the buds are very thoroughly covered with poison the number of 
caterpillars which escape poisoning in entering the bud may be comparative- 
ly large. More important is the fact that emergence from hibernation is 
continuous over two weeks and the majority emerge after the buds have 
burst, and do not feed on the outer leaves which alone will have been 
sprayed. . 


Spraying Experiments in the Spring—During the spring of 1915 the 
writer conducted spraying experiments in a portion of the orchard of Mr. 
Edward Maxwell at Baie d’Urfé. This orchard was chosen because during 
the previous year the percentage of bud moth infestation had been exceed- 
ingly high. 

The orchard was divided into fifteen plots each containing eight trees. 
Five of these plots were left as checks and the others were sprayed with lime 
sulphur (sp. gr. .008) to which lead arsenate was added at the rate of five 
Ibs. paste per 100 gallons. 


Sprays were applied as follows ;— 


Spray 1. April 27th. The buds just starting to burst, the outer leaves 
showing green. The larvae emerging from their hibernacula and entering 
the buds. 

Spray 2. May 4th. Budsexpanded. Majority of the larvae entering 
the buds. Only a few remaining in their hibernating nests. 

Spray 3. May 12th. Three or four days before the blossoms opened. 

Spray4. June 3rd. After the fall of the petals. 
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The results of the experiment are shown in the following tables. 


TABLE IV. 


PERCENTAGE OF CATERPILLARS IN SPRAYED AND UNSPRAYED PLOTS, JUNE 10TH TO 12TH 
SPEAViocd.. ase Beene 1 2 3 | 1,3) 1, 2, 3.|1,2,3,4) 3,4) 1, 3,4) 2,3] 2, 3,4 1/Check 


Percentage of bud- 
moths.found........ 16.3/5.8|8.0|6.8| 6.1 1.6 |3.8| (6.6!) |9.17| 2.6 | 19.3 
25 


TABLE V 
REDUCTION IN NUMBER OF CATERPILLARS DUE TO THE VARIOUS APPLICATIONS 


IRR selec Lace yee 1 2 ho 3 PLS 1, 2,3 (4,2, 3, 413541453, 425 3) 2p5 ee 


Reduction per cent........ 15 | 70 |58.3)64.8) 68.4 91.7 {80.3} (65.8')|52.8} 86.5 
87.0 


1 One tree in this plot gave an exceptionally high count, while the others were uniformly 
low in the percentage of infestation. Including this tree, the average count was 6.6 and the 
reduction 65.8; excluding it as an abnormal tree, the figures are 2.5 and 87.0, more nearly 
what would be ‘expected. 

? The percentage of larvae on this plot was higher than that found on the plots sprayed 
with either 2 or 3 alone. The probable explanation of this anomaly is that the local area in 
the orchard was worse infested originally than the other parts of the orchard. 


From the tables it will be seen that the spray applied as soon as the 
leaves were fully expanded was the most effective of any single spray. That 
applied just before the petals spread was next in effectiveness. The spray 


applied as soon as the insects began to enter the buds was not very effective. 


The fourth spray was not used alone but its effect in combination: may be 
seen from the tables. 


Where the usual spray calendar isfollowed thereshould belittle difficulty 
in keeping this insect in check as the second and third sprays in the calendar 
correspond to the third and fourth sprays given above, and it will be observed 
on referring to the figures that these formed the best two-spray combination. 
These results agree with those obtained BY Mr. G. E. Sanders in Nova 
Scotia. 


In 1916 onehundred treesin the same orchard were used in the spraying 
experiments. Except those that were left as checks the trees were all given 
two sprays, one about three days before the blossoms opened and one after 
the petals had fallen. 
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In the latter part of June the percentage of infestation was calculated 


and it was found that on the check trees 42.2 per cent of the buds were 
infested and on the sprayed trees only 8.3 per cent. So that the reduction 
in bud moth injury brought about by these two sprays was 80.0 per cent, 
almost exactly the same as in the preceding year. | 


Spraying Experiments in the Summer.—During the summers of 1914 and 
1915 the writer conducted experiments to determine the practicability of 
applying a spray, while the eggs are on the leaf, in order to poison the newly 
hatched larvae as soon as they begin to feed. Owing to the large number 
of egg parasites which destroyed three quarters of the eggs, no attempt 
was made to spray in the orchard and the figures are the results of laboratory 
experiments only. Fortunately several rather large apple seedlings growing 
in tubs were obtainable for this work. 


In order to ensure the laying of a large number of eggs the-branches of 
these trees were covered with cheese cloth bags into which several bud moths 
were introduced. After the bags were removed the plants were sprayed 
with a suspension of lead arsenate in water at the rate of 21% lbs. (powder) 
per 100 gallons of water. 


In 1914 no accurate record of the number of eggs laid was kept, but it 
was estimated that at least 80 to 85 per cent were destroyed. 


The record for 1915 is as follows :— 


June 28th. A. 110 eggs laid. 
B. 240 eggs laid. 
June 29th. C. 162 eggs laid. 
June 30th. Sprayed A.and B. Left C. as check. 
July 8th. Eggs on A. and B. hatching and caterpillars beginning to 
feed. 
July 9th. EggsonC.hatching. Many dead larvae on A. and B. 
July 11th. A count of the three seedlings gave the following results :-— 
A. 2 living caterpillars in their tubes. 
B. 6 living caterpillars in their tubes. 
C. 155 living caterpillars in their tubes. 


On A. and B. there were a few larvae dead in their tubes 


but the majority had died before having an opportunity 
to construct their tubes. 
July 14th. A. Noliving larvae. 
B. One living larva. 
C. Allhealthy, feeding. 


mS oe - a pay te Are tee ele ee A ee ee ae ee Se ee  - : a cel 
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‘It will be seen that under laboratory conditions the summer spray may 
be practically 100 per cent efficient. While such a complete success cannot 
be expected in the field there is no doubt that summer spraying can be used | 
to advantage. 


The advisability of applying the summer spray depends on the con- 
ditions. In a severe attack when the spring spray has failed to control 
the pest the application of this spray at the end of June is strongly advised. 
If it is necessary to spray for apple scab at this time the addition of lead 
arsenate to the spray is recommended in order to control the bud moth. 


Dormant Sprays. Wilson and Moznette in Oregon attempted to kill 
the hibernating larvae in February and March, 1914, by spraying with dis- 
tillate oil emulsion, crude oil emulsion and Yel-Ros, but came to the con- 
clusion that these sprays were not efficient against the bud moth. 
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NEAR RELATIVES OF INSECTS INJURIOUS TO PLANTS AND 
ANIMALS 


W. Lochhead, Macdonald College 


Crustaceans, Arachnidans and Myriapods belong to the great Branch 
of Animals called the Arthropoda, hence are here termed near relatives of 
insects. 

Class Crustacea 


Sow Bugs, Pill Bugs, or Wood Lice—Sow bugs cause considerable 
injury both indoors and outdoors to young growing flowers and vegetable 
crops. They occur in dark moist conditions near dwellings, such as cellars, 
outhouses, about walls, cisterns, water barrels, under boards, stones and 
rubbish; in greenhouses and rockeries. They usually feed at night. Sow 
bugs are sometimes injurious in mushroom beds. 


The eggs are laid in early summer. The incubation period varies with. 


the different species—in Armadillium vulgare Latr. about 70 days. The 
young are carried in a pouch formed of modified plates on the abdomen of 
the females. Other species are Porcellio laevis Latr., A. quadrifrons and 
Oniscus asellus Linn. They have seven pairs of legs and antennae which 
are seven-jointed. 


Control——Cleanliness about outhouses, potting houses etc.; the use of 
baits of sliced potatoes covered with a thin coating of Paris green, or of 
bran, Paris green, molasses, orange juice; sprinkling or spraying with 
kerosene emulsion; sprinkling Paris green on the floor of greenhouses and 
covering it with damp boards; trapping by means of inverted flower pots 
containing damp hay or moss; flushing crevices, edges of greenhouse beds, 
benches and ground beneath with hot water or steam; fumigation with 
sodium or potassium cyanide (4-14 oz. of cyanide to every 100 cubic feet 
of space.) 

Class Arachnida 


Order Acarina (Mites and Ticks..—Abdomen unsegmented, sometimes 
with annulations, without a deep constriction between cephalathorax and 
abdomen; legs usually well developed; body more or less depressed. 


Chief Families and Genera 


Eriophyidae—Elongated annulated forms. Eriophyes on plants. 
Argasidae.—A rgus, Ornithodoros, on birds. 
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“Ixodidae —Ixodes, Dermacentor, Rhipicentor, Margaropus, Boophilus, 
Amblyomma, on mammals. 


Dermanyssidae.—Liponyssus, Dermanyssus, eRictiy on birds. 

Gamasidae.—Laelaps, on Arthropods and mammals. 

Tarsonemidae.—Pediculoides, Tarsonemus, man and grain and other 
plants. 

Tyroglyphidae—T yroglyphus, Rhizoglyphus, on dried fruits and bulbs 
and man. 

' Sarcoptidae——Psoroptes, Sarcoptes, Chorioptes, producing itch on 

mammals and birds. 


Tetranychidae.—Tetranychus, Bryobia, on plants. 
Trombidiidae.—Trombidium, Harvest mites. 


(Consult Handbook of Medical Entomology, by Riley and Jin 
pp. 259-273. ) 


Family—Dermanyssidae (Poultry Mites) 


“A most common form is the Chicken-Mite (Dermanyssus gallinae DeG.), 
a flattened, elliptical mite, with 8 legs, 1/40 inch long, distinctly reddish 
after feeding. 


The eggs are laid in cracks and crevices of the wood or straw of the 
nests and roosts. They become mature in about ten days. They are most 
active at night. 


Control.—(a) Cleanliness and sunlight, as mites thrive best in damp, 
dirty houses; (b) remove droppings and all old nesting material; (c) clean 
and scrub or wash with water all the perches, roosts, nests, floor and walls; 
(d) spray or paint these with a 5% cresol, or with 3 parts kerosene and 1 
part crude carbolic acid, or with kerosene emulsion. Two or three applica- 
tions are necessary at intervals of a few days. 


When houses are whitewashed 4 oz. crude carbolic acid should be added 
~ to each gallon of whitewash. It is often advantageous to scatter a mixture 
of three parts of dry slacked lime and one part sulphur with the doors and 
windows closed. 


Family—Sarcoptidae (Scab and Itch Mites) 


The Poultry Itch Mite (Sarcoptes mutans Robin) produces ‘‘scaly-legs”’ 
of fowls, turkeys, etc. It may also attack the comb and beak. The disease 
is contagious. The mites bore under the scales of the foot and leg and 
burrow deeper and deeper into the tissue, setting up an irritation, frequently 
a lameness, and sometimes the loss of some of the toes. 
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.. Control. eae Oil-of carraway.(1 part to 5 parts white ae nibbede 
ee leg and foot every few days; (2) bathing in warm soapy water.and apply- 
ing sulphur ointment or naphthaline mixed with 9 parts lard, or 57 creolin 
or zenoleum or vaseline and z zinc ointment. 


Pe SRE 


eo Pt ites cei Techs Mite of man. Garcdptss scabiei Latr.) 
<.. This pest burrows under the skin where eggs are laid: In about a 
week the eggs hatch and the young mites become mature in about ‘four 
weeks.. The lesions and blisters formed are very irritating, and the disease 
may spread rapidly. vi ion eee 


Sheep Scab Mite. (Psoroptes communis var. ovis Furst). | 


This mite burrows under the skin of sheep forming large areas of crust 
called scabs. From these areas, commonly confined to the neck, back and 
rump, the wool falls away. The disease is contagious.. Each female lays 
15-24 eggs which hatch in 2-3 days; the young mites mature in 15 days. 
(See Farmers’ Bul. 713, U.S. Dept. Agr.) 


Family—lIxodidae (Ticks) 
Cattle Tick.. (Margaropus annulatus) 


In the Southern States this tick-causes large losses as the agent respon- 
sible for the Texas Cattle Fever. It is a dark eight-legged creature. The 
engorged female drops from cattle to the ground and lay its eggs. The 
young ticks (seed ticks) on hatching crawl up nearby herbage and drop 
on the backs of cattle as they brush by. Attached to the skin they feed 
until they become mature. 


Rocky Mountain Spotted Fever Tick. (Dermacentor venustus) 


This tick, with others, is able to transmit the so-called ‘“‘Spotted Fever”’ 
of man in the Rocky Mountain states. It is possible that the ground 
squirrel of the region serves as a reservoir of the virus. The disease is 
probably transferred through the salivary secretion of the tick. Dr. 
Hadwen reports cases of ‘“‘tick paralysis’” of man and sheep in British Col- 
umbia due to the bites of this species. 


D'varvabilis. is a widespread form, occurring on dogs, cattle, horses 
and man, but apparently is of little economical importance. 
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-: Family—-Tetranychidae: (Red ‘Spiders) 
“Red: Spider’: : (Tetranychus bimaculatus Harvey) 
‘(Consult Bul. 416, U.S. Dep. mes 1917) 


ace common Peat in greenhouses on roses, violas carnations, in the veg- 
etable garden, and on many outdoor perennials, and a serious pest in Western 
Colorado on fruit trees, in Central California on hops, and in the Southern 
States on cotton. 


Adult.——Color: of female variable—rusty green, amber, yellowish, 
but more often brick red, with pigment blotches in the sides; legs pale 
amber; palpi pale salmon; body oval, pear-shaped, 1/50 inch long; -color 
of male rusty salmon, body 1/70 inch long. 


Eggs. —Spherical ; clear becoming opaque; 50-100 eggs laid by each 
female over a period of 7 to 12 days. Incubation period varies with the 
temperature—3 to 17 days. Laid singly on the under side of the leaves. 


Larval stage.—Six-legged, round and colourless; duration 2 to 17 days. 


First Nymphal Stage——Eight-legged, oval, darker in colour; duration 
_ 2to4days. 


Second Nymphal Stage-——Females only have this stage, elongate; dura- 
tion 1} to 13 days. 


Feeding is done by means of sharp, slender, lance-like mouth-parts 
thrust into the leaf, producing spotting. Fine webs arespun on the under 
surface of the leaf, and these are probably protective. Reproduction is 
both sexual and parthogenetic. 


Control.—Spraying with water, with lime-sulphur, nicotine sulphate 
or miscible oil, or fishoil soap, potassium sulphide or kerosene emulsion; 
dusting with finely resublimed sulphur. 


Clover Mite. (Bryobia pratensis Garman) 


This is a small red mite about 3/100 inch long which injures the leaves 
of clover, apple and other orchard and forest trees by puncturing the tissues, 
causing them to become yellowish and sickly. The winter is passed in the 
egg stage, and the small round red eggs can be readily recognized in the 
crotches of fruit-trees. There are several generations in a season. In 
autumn it sometimes invades houses. 


ke 


sit NS ne eae 


142 PROTECTION OF PLANTS, 1916-17 


- Family—Eriophyidae (Blister Mites) 
Pear-Leaf Blister-Mite. (Eriophyes pyri Pgst.) 


This mite is responsible for the reddish or yellowish blisterson the leaves 
of pear and apple. These blisters turn brown later in the season, and badly 
infested leaves drop. Nursery stock is often badly injured. 


The mites live in colonies beneath the epidermis, forming blister-like 
galls. Within these galls the eggs are laid, hatched, and the young mites 
grow to maturity. They then leave by a minute opening on the lower 
surface and go to new leaves where new blisters are started. The winter 
is passed as eggs beneath the bud scales. The adult mite is white, elongate, 
four-legged, 1/125th inch long. 


Control.—Spray with lime sulphur wash before leaf buds open. 


Class Myriapoda 
Sub-Order—Diplopoda 


Millipedes 
Millipedes are often termed ‘“‘thousand-legs,’’ ‘‘galley-worms,’’or ‘‘false 
wireworms.”’ They sometimes occur in rich garden soils containing much 
refuse organic matter, and do considerable injury. They attack plants 
grown from seed, and also gnaw holes in potatoes, strawberries and bulbs. 


The eggs are laid in holes in the soil in the spring, and it requires about 
two years for the young forms to reach maturity. They are night-feeders. 
The most common injurious forms belong to the Families Julidae and 
Polydesmidae. Julus Canadensis is dark brown or black above with sides 
spotted with yellow, and is from 1 to 2 inches long. Spirobolus is from 3 to 
5 inches long. Polydesmus canadensis is a deep brown flattened form. 
Julus virgatus injures lettuce and J. coeruleocinctus the fruit and roots of 
strawberries. The young millipedes have only three pairs of legs. 


Control.—(1) Trap with slices of beet or potato; (2) Mix thoroughly 
with the soil tobacco dust, gas lime (3 tons to acre in fall), or soot; (3) Give 
the soil a thorough drenching with kerosene emulsion or two or three light 
dressings of nitrate of soda (100 lbs. to acre). 
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BRANCH MOLLUSCA 
Class Gastropoda 
Garden Slugs. (Limax spp.) 


Garden slugs are mollusks and not arthropods, but may be treated 
here. They are frequently injurious in moist situations to garden and green- 
house produce. They dislike sand, sawdust and ashes as these dry up the 
secretion of mucus. They spend the winter in the ground encased in their 
own slime. Some species, however, winter in greenhouses and remain 
active throughout the year. They are active at night, and feed upon green 
succulent leaves and ripe fruit. 


There are three common species: L. maximus, L. agrestis and L. 
campestris. Slugs differ from snails in the apparent absence of a shell, 
but in reality the shell is reduced to a thin horny plate embedded in the 
mantle. 


The eggs are large, round, transparent, yellowish, occurring in gelatin- 
ous clusters under boards or refuse. They hatch in spring and the slugs 
become half grown by fall. The adults may live several years. Black- 
birds, toads, moles, centipedes, and poultry destroy slugs and snails. 


Control—(a) Trapping by placing out shingles or boards is quite 
effective. Examine the traps every morning and crush the slugs collected 
under them. (b) Liming the soil is also useful. (c) If slugs have collected 
on the plants dust them with a mixture of lime 5 parts and fresh hellebore 
1 part. Providing the hellebore is fresh this is very effective and does not 
injure the plants. (d) Use the bran-arsenic-treacle mash as for cutworms. 
(e) Broadcast salt at night in misty weather. (f) Use poultry. 


BRANCH—NEMATHELMINTHES 
Nematodes or Eelworms 
Common Eelworm. (Heterodera radicicola Greef) 
Eelworms, although not closely related structurally to insects, may be 
considered here in connection with them. They are common pests of roots 


and underground parts of plants, producing root-knots, galls and rough 
warty surfaces. Tomatoes indoors and potatoes outdoors are often injured. 
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- The males are microscopic in size and resemble miniature eels, hence the 


name eelworms. The females are white and pear-shaped or rounded. 


Life-History.—The eggs are oval shaped‘and are produced by the females 


in great numbers in the knots or galls. | They hatch in a short time and the 
young eelworms seek new quarters and feed upon the roots of plants pro- 
ducing the characteristic deformities. They may pass the winter in their 
host, or it may be on other plants. The young forms may even encyst 
themselves in the soil. 


Control.—Infested soil in greenhouses may be sterilized by steam, 
carbolic acid (1 to 20) or formalin; mix the soil intimately with gas-lime; 
rotation of crops; summer fallow; plant clean nursery stock. 


The following plants are liable to be severely injured by Nematode 
attacks (Gilbert, Farmers’ Bull. 625):—Soy bean, beet, carrot, celery, 


cow pea, crimson clover, cucumber, lettuce, peach, potato, squash, tobacco, 
tomato, watermelon; less severely :—alfalfa, asparagus, lima bean, cabbage, 
sweet clover, cotton, onion, garden pea, radish, spinach, strawberry, vetch. 
The following plants are largely immune:—barley, corn, grasses, oats, rye, 
wheat and cow peas (some varieties). 
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~ Quebec Society for the Protection of Plants 


¥ from Insects and Fungous Diseases 
3 - 3 
- | 1917-1918 


To the Honourable J. E. Caron, M.P.P., 4 
. Minister of Agriculture, : ; a 
P oe ‘Quebec. | a 
ae: 3 : = 
z I have the honour to present herewith the Tenth Annual Report of the eS 


Quebec Society for the Protection of Plants from Insects and Fungous Diseases, a 
_ containing the proceedings of the winter meeting of the Society, which was held __ 
: ~ at Macdonald College, Ste. Anne de Bellevue, Que., on the 21st of March, 1918. : 
me . ) . 

Included are the papers that were read, and the reports of the officers of the 
_ Society. nag 


I have the honour to be, 
a Sir, os 


Your obedient servant, 


J. M. SWAINE, 


1918. Secretary-Treasurer. 
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REPORT OF THE SUMMER MEETING 


The summer meeting of the Quebec Society for the Protection of Plants was 
held October 4th and 5th, 1917 at the Berthierville nurseries. The plan was to 
make the meeting a field meeting with the double purpose of studying the insect 
and fungous pests of the nursery trees, and of becoming acquainted with the work 


done at the nurseries. Unfortunately, however, rain prevented the full inspection 


of the plantations, and only two hours were spent outdoors. The remaining time 


’ was profitably spent indoors in listening to addresses by Mr. G. C. Piché, Chief — 


of the Forestry Service in general charge of the nurseries, by J. H. Lavoie, Chief 
of the Horticultural Service, by Mr. Swaine, Mr. Winn and Prof. Lochhead. 


The meeting was held in the Forestry School, where the visitors were royally 
entertained by Mr. Piché and his assistants. 


Among those present were G. E. Piché, J. H. Lavoie, G. Maheux, S. Roy, 
Henri Roy, G. Tessier, H. F. Kieffer, J. H. Menard, Mr. Cloutier, Mr. Petraz, 
Mr. Renaud, J. M. Swaine, A. F. Winn, C. B. Hutchings, F. E. Buck, W. Loch- 
head. 


REPORT OF THE WINTER MEETING. 


The tenth annual meeting of the Quebec Society for the Protection of Plants 
was held in the Biology Building, Macdonald College, on Thursday, March 21st, 
1918. 


- Business Meeting. 


At 2.15 p.m. the business meeting was opened by the President. There were 
present Dr. Harrison, Prof. W. Lochhead, Dr. Chapais, G. Maheux, Provincial 
Entomologist; Father Leopold, Professor Letourneau and Bro. Benjamin of the 
Oka Agricultural Institute; Messrs. Roy, Bedard and Ménard of the Forestry 
Branch, Quebec; Dr. C. Gordon Hewitt and-Dr. Cameron, of the Dominion En- 
tomological Branch; Rev. Dr. Campbell, A. F. Winn, Lachlan Gibb and R. F. 
Cummings of the Montreal Branch; Peter Reid, Secretary of the Quebec Pomo- 
logical Society; Prof. W. P. Fraser, P. I. Bryce, Prof. Murray, Prof. Bunting, 
Dr. Hamilton, R. Summerby, A. C. Gorham,-E. M. Ricker, E. A. Lods, J. C. 
Moynan, and several students of Macdonald College. 


Minutes of the last meeting on March 23rd, 1917, as given in the Ninth 
Annual Report, were approved. 
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Report of the Treasurer was read and accepted. 

The following officers were elected for the ensuing year:— 
PRESIDENT—Professor W. Lochhead, Macdonald College. 
Rev. Father Leopold, La Trappe. 


VICE-PRESIDENT 


SECRETARY-T REASURER—J. M. Swaine, Assistant Entomologist for Forest In- 
sects, Ottawa. 


CURATOR AND LIBRARIAN—P. I. Bryce, Assistant in Biology, Macdonald College. 


Directors—Rev. Dr. Thomas Fyles, Ottawa; Prof. Letourneau, La Trappe; 
Rev. Bro. Victorin, Longueuil; A. F. Winn, Montreal; Rev. Prof. 
Fontanel, Montreal; G. Maheux, Provincial Entomologist, Quebec; 
G. Chagnon, Montreal; Prof. W. P. Fraser, Macdonald College; 
Professor G. Bouchard, Ste. Anne de la Pocatiére. 3 


Aupitors—E. M. DuPorte, Dr. D. W. Hamilton, Macdonald College. 
DELEGATE TO THE ROYAL SOCIETY OF CANADA—Professor W. Lochhead. 
Father Leopold, Dr. 


DELEGATES TO THE ONTARIO ENTOMOLOGICAL SOCIETY 
Chapais. 


ALTERNATIVE—Professor Letourneau. 


The usual grants from the funds of the Society for expenses in connection 
. with special investigations of insect and fungous diseases in the province were 
continued for another year. 


Mr. Winn reported that Mr. Moore would in all likelihood present Part IV 
of the List of Insects of the Province of Quebec—the Hemiptera, during the 
coming year. 


It was decided to hold the summer meeting at a place to be selected later by 
the President and Secretary. 


Mr. Auguste Dupuis, Director of Fruit Experiment Station, Village des 
Aulnaies, who has been Vice-President of the Society since its organization, was 
made an honorary member of the Society. 


The Society decided to grant the sum of five dollars in aid of the memorial 
tablet in honor of Provancher at Cap Rouge. 


A committee of three, the President, Dr. Chapais and Mr. Maheux, was ap- 
pointed to deal with the matter of a memorial tablet to Provancher to be placed 
in the Provincial Museum, Quebec. 
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GENERAL SESSION. 


= The general session of the Tenth Annual Meeting was opened at 3.15 p.m. 
B by the President, Prof. W. Lochhead. 


Principal Harrison in his address of welcome congratulated the Society on its 
good work during the ten years of its existence. He emphasized the need for more 
trained men in Canada to cope with crop pests, and hoped that the time was not 
Be far distant when scholarships would be available for graduate students of agricul- 
tural colleges who desired to study an additional year along special lines. 


The address of the President was a resumé of the work of the Society during 
q the ten years of its existence, and of the advances made in America along the - 
lines of economic entomology and plant pathology. 
‘ . 
»- 
] 


Prof. W. P. Fraser gave an interesting and instructive address on the ‘‘Fun- 
gous Pests of Cereal Crops,” dealing specially with the Smuts and Rusts. He 
pointed out clearly that while most of the Smuts could be controlled by treating 
the seed grain with formalin, no adequate method of controlling the Rusts had as 
yet been discovered, although certain measures would alleviate conditions. 


a -—) ae? | eee’ 


Dr. J. C. Chapais read an interesting paper on the White-marked Tussock 
Moth which was prevalent in many sections last year and threatens to become 
destructive this summer. 


Father Leopold, in a short address, made two valuable suggestions as to how 
the Society may help the fruit grower. These were the publicatign of a Calendar 
of spraying operations for Quebec orchards, and a committee to investigate 
spraying problems. 


Dr. Cameron’s address on ‘‘Bot and Warble Flies, their Habits and Control”’ 

was greatly appreciated. By means of lantern slides he showed the habits and 

the various stages in the life-history of the Bot and Warble Flies that trouble 
horses and cattle. 


Mr. H. Roy’s paper on ‘‘The Present Status of the White Pine Blister Rust 
in Quebec’”’ described clearly the work done by the inspectors under the charge 
of the Forestry Branch in determining the distribution of this disease in Quebec. 


Lack of time prevented the presentation of the papers prepared by Canon: 
Huard, Prof. Adams, A. F. Winn, Father Fontanel, and P. I. Bryce. 


The evening session was devoted to a Symposium of the subject ‘‘Greater 
Crop Production’? from the standpoint of the Society. Prof. Lochhead dealt 
with the question: How may the Society help in greater crop production? He 
pointed out that the members, if organized and utilized by the. Government, 
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. with special investigations of insect and fungous diseases in the province were 
continued for another year. 


Mr. Winn reported that Mr. Moore would in all likelihood present Part IV 
of the List of Insects of the Province of Quebec—the Hemiptera, during the 
coming year. 


It was decided to hold the summer meeting at a place to be selected later by 
the President and Secretary. 


Mr. Auguste Dupuis, Director of Fruit Experiment Station, Village des 
Aulnaies, who has been Vice-President of the Society since its organization, was 
made an honorary member of the Society. 


The Society decided to grant the sum of five dollars in aid of the memorial 
tablet in honor of Provancher at Cap Rouge. 


A committee of three, the President, Dr. Chapais and Mr. Maheux, was ap- 
pointed to deal with the matter of a memorial tablet to Provancher to be placed 
in the Provincial Museum, Quebec. 
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GENERAL SESSION. 


The general session of the Tenth Annual Meeting was opened at 3.15 p-m. 


_by the President, Prof. W. Lochhead. 


Principal Harrison in his address of welcome congratulated the Society on its 
_ good work during the ten years of its existence. He emphasized the need for more 
trained men in Canada to cope with crop pests, and hoped that the time was not 
far distant when scholarships would be available for graduate students of agricul- 
tural colleges who desired to study an additional year along special lines. 


The address of the President was a resumé of the work of the Society during 
the ten years of its existence, and of the advances made in America along the 
lines of economic entomology and plant pathology. 


Prof. W. P. Fraser gave an interesting and instructive address on the ‘“‘Fun- 
gous Pests of Cereal Crops,’’ dealing specially with the Smuts and Rusts. He 
pointed out clearly that while most of the Smuts could be controlled by treating 
the seed grain with formalin, no adequate method of controlling the Rusts had as 
yet been discovered, although certain measures would alleviate conditions. 


Dr. J. C. Chapais read an interesting paper on the White-marked Tussock 
Moth which was prevalent in many sections last year and threatens to become 
destructive this summer. 


Father Leopold, in a short address, made two valuable suggestions as to how 
the Society may help the fruit grower. These were the publicatiqn of a Calendar 


_ of spraying operations for Quebec orchards, and a committee to investigate 


spraying problems. 
Dr. Cameron’s address on ‘‘Bot and Warble Flies, their Habits and Control’”’ 


was greatly appreciated. By means of lantern slides he showed the habits and 


the various stages in the life-history of the Bot and Warble Flies that trouble 
horses and cattle. 


Mr. H. Roy’s paper on ‘‘The Present Status of the White Pine Blister Rust 
in Quebec”’ described clearly the work done by the inspectors under the charge 
of the Forestry Branch in determining the distribution of this disease in Quebec. 


Lack of time prevented the presentation of the papers prepared by Canon 
Huard, Prof. Adams, A. F. Winn, Father Fontanel, and P. I. Bryce. 


The evening session was devoted to a Symposium of the subject ‘‘Greater 
Crop Production’ from the standpoint of the Society. Prof. Lochhead dealt 
with the question: How may the Society help in greater crop production? He 
pointed out that the members, if organized and utilized by the-Government, 
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could be of considerable service, in locating and controlling outbreaks of pests. Dr. 


Hewitt discussed the topic ‘‘Crop Protection as a Factor in Increased Crop © 


Production” and described at considerable length the various means that could be 
adopted for the control of insect pests. 


Mr. G. Maheux’s address followed along similar lines, and described the plage 
of operation the Quebec Department had devised for the control of insect and 
fungous enemies of crops. 


Mr. Peter Reid, Prof. Murray and Dr. Cameron also spoke. 
The meeting closed at 9.45 p.m. 


wT - | 


CORRECTICNS TO THE PRELIMINARY LIST OF THE COLEOPTERA 


OF THE PROVINCE OF QUEBEC. 


Mr. H. C. Fall, of Pasadena, California, has kindly brought to the attention 
of the compiler of the Preliminary List of Quebec Coleoptera a few species which 
he classes as ‘‘impossible or questionable’’ residents of the province of Quebec. 
It is my duty to make these errors known, and I will ask all concerned to make the 
necessary changes in their copy of the above list. 

Of the doubtful species mentioned in the list the compiler is responsible for 
the identification of three species, Viz.: Rhantus calidus, Hyperaspis fimbriolata, 
and Pachybrachys viduatus; the others are records obtained from other coleopter- 
ists. 

The lists of the doubtful species as pointed out by Mr. Fall are: 

Bembidium littarale Oliv—tdentified by Roland Hayward. Mr Fall says 


of this species: ‘‘I have doubts about this European species occurring anywhere in 
our fauna.” 


Callida decora Fabr.—Recorded by Charles Stevenson. Probably punctata — 


but name of decora must have been given in error. 
Hydroporus vilis Lec—Record from Bro. C. J. Ouelette. 
Rhantus calidus Fabr—Wrong determination. 
Falagria laeviuscula Lec-—Recorded by J. I. Beaulne. 
Pontomalota opaca Lec.—Recorded by J. I. Beaulne. 
Aleochara sulcicollis Mann.—Recorded by J. I. Beaulne. 
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Staphylinus saphyrinus Lec.—Recorded by J. I. Beaulne. 
Philonthus occidentalis Horn—Recorded by J. I. Beaulne. 
Cafius canescens Makl.—Recorded by J. I. Beaulne. 
Xantholinus picipennis Lec—Recorded by J. I. Beaulne. 
Lathrobium jacobinum Lec.—Recorded by J. I. Beaulne. 
Paederus compotens Lec.—Recorded by J. I. Beaulne. 
Bledius armatus Er.—Recorded by J. I. Beaulne. 
Bledius laticollis Lec-—Recorded by J. I. Beaulne. 
Stenus sculptilis Casey—Recorded by J. I. Beaulne. 
Stenus pinguis Casey—Recorded by J. I. Beaulne. 

’ Phalacrus ovalis Lec-—Recorded from Bro. C. J. Ouellette. 
Hyperaspis fimbriolata Melsh—Wrong determination. 


Omosita discoidea Fabr.—Recorded by several coleopterists. Determination 
evidently wrong. 


Malachius ulket Horn—Record from Bro. C. J. Ouellette. 


Pachybrachys viduatus Fabr.—Wrong determination. This species is also 
mentioned in H. F. Wickham’s papers on the Coleoptera of Ontario and Quebec 
(Can. Ent. XXVIII, page 156). 


Mr. Beaulne states in reference to the above Staphylinids that mostly all were 
taken in greenhouses and that there isa possibility of their having been introduced 
from the Western States with nursery stock. It is also pointed out by Mr. Fall ° 
that the descriptions of many of Fauvel’s species of Staphylinidae have never 
been published. It is therefore thought advisable to strike off for the time 
being the following species: 

Gyrophaena affinis Fauv. 

Placusa tricuspis Fauv. 

Tachyusa modesta Fauv. 

Atheta antennaria Fauv. 

Atheta curticornia Fauv. 

Atheta dimidiats Fauv. 

Atheta hornw Fauv. 

Oxypoda abbreviata Fauv. 

G. CHAGNON. 
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PRESIDENT’S ADDRESS. 
The Protection of Plants. 


Our Society has now been in existence for ten years. Organized in 1907 with 
the cordial support of the Department of Agriculture of this province, it has car- 


ried on, without flourish of trumpets, a work whose scope is well described by the 


full title of the Society—T he Quebec Society forthe Protection of Plants from Insects 
and Fungous Diseases. At this decennial meeting it seems to me a fit and proper 
time and place to review not only the work of our Society but also the progress of 
economic biology during the past ten years. . 


Our Society was organized with two or three definite objects in view: First, ~ 


it hoped to bring together annually the biological workers in the province who are 
interested in the study of economic entomology and fungi. It is a well-known 
fact that much inspiration, encouragement and help are gained at such meetings 
where workers have an opportunity of listening to papers and talking over matters 
of common interest. New viewpoints are presented, valuable information is 
frequently obtained, concerted action and mutual help are more likely secured, and 
fresh enthusiasm is aroused. While our active membership is not large, we feel 


that our meetings have been exceedingly helpful in many ways. Personally, I 


have been greatly benefitted by the association with my fellow members from all 
parts of the province, and I value very highly the new friendships that have been 
formed with my French-Canadian co-workers. 


Second, the Society desired to spread abroad among the people the new 
gospel of insect and plant disease control so that larger crops might be harvested 
and greater profits secured by the farmer. That there was an urgent need for 
such a propaganda is evident from the large annual losses from the attacks of 
insects and fungi, which could have been prevented to a larger extent. For exam- 
ple, smut causes annually a loss to the oat crop of Quebec of over two million 
dollars; ‘‘blights’’ to the potato crop of over three millions and perhaps very much 
more; “‘spots’’ to the bean crop of over two millions; scab and worm to the apple 
crop of over half a million—not to speak of dozens of other pests of other crops, 
causing a very large aggregate loss. Inasmuch as it was impossible for the 
Society with the limited means at its disposal to undertake propaganda work 
among the Quebec farmers themselvés, it adopted from the outset a plan to furnish 
reliable information to those who came into direct contact with the farmers. It 
therefore prepares an Annual Report which is published in both languages by 
the Department of Agriculture, containing both popular and technical articles 
relating to the pests that cause loss. The popular articles were intended for the 


ee 
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_ average reader and the technical articles for students and others who were seeking 


_ for information regarding the nature and structure of the causal organisms. The 


3 nine Reports that have been published have, I believe, fulfilled the expectations 
of the founders of the Society. They have been well received, and have been given 
commendation by scientific workers in other provinces and in the United States 
and Europe. 


Third, the Society had as one of its main objects the promotion of the sciences 
of Entomology and Plant Pathology in this province. It has published as sup- 
plements to the Annual Reports three Lists of the Insects of Quebec, the Lepi- 
doptera, compiled by Mr. A. F. Winn; the Diptera by Messrs. Beaulieu and Winn 
and the Coleoptera by G. A. Chagnon, which should serve as useful guides to 
systematic collectors. I hope that similar lists of Fungi of Quebec will be prepared 
in the near future. For various reasons the study of fungi has been undertaken by 
but few persons in this province, so that a large and inviting field is open for 
workers along this line. I believe, however, that the impetus given by this Society 
is stimulating more scientific research on botanical subjects, and is calling 
out more of our young men to study along these lines. There is even a greater 
demand for trained men in Plant Pathology than in Entomology on account of the 
scarcity of competent workers. 


Remarkable progress has been made in economic entomology and plant 
pathology during the past decade, not only in Canada but also in all parts of the 
world. Our own province has made great strides, more especially in entomology. 
In 1913 Canon V. A. Huard, well known as the editor of Le Naturaliste Canadien, 
was made Provincial Entomologist, and held this position until 1916 when he 
resigned and Mr. George Maheux was appointed to the office. In the same year 
Mr. Letourneau was made professor of entomology at the Oka Agricultural In- 
stitute, so that students are now graduated prepared to deal with entomological 
problems. Macdonald College has given considerable attention to entomology 
and plant pathology ever since it opened its doors to students in November 1907, 
and several of its graduates now fill positions of responsibility in Dominion and 
Provincial service. 


Quebec is fortunate in having two valuable reference collections of insects and 
entomological works—one containing the collections of Provancher and Dr.Fyles, 
in Quebec, presided over by Canon Huard, and the other, the bequest of the 
late H. H. Lyman, at McGill University, presided over by Mr. A. F. Winn. On 
account of its large fruit interests, Ontario has for many years given attention to 
economic entomology and plant pathology. In 1912 a provincial entomologist 
was appointed, his duties covering both fields, but he has a corps of assistants. 
Nova Scotia also has her official entomologist, and through his influence a great 
impetus has been given to the study of insects in that province. 
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- But the greatest and most far-reaching development has taken place in con- 


nection with the Dominion Service. On the death of Dr. Fletcher in 1908 the 


Division of Entomology and Botany was made into two, each with its own staff 
of officers and workers. It is unnecessary for me to tell this Society how these 


Divisions have grown during the ten years of their separate existence, how field 


stations have been established in every province, and how problems are being 
studied by specialists in the open field. For details regarding the activities of 
these two branches I would refer you to Dr. Hewitt’s Presidential Address, 
Ontario Entomological Society 1915, and to Mr. Gussow’s article in last year’s 
report of this Society. 


The development of these two economic branches of science in the United 
States Department of Agriculture during the last decade has also been truly — 


marvellous. The corps of scientific workers numbers nearly a thouasnd, and the 
problems that are being investigated are manifold. 


‘A characteristic feature of recent progress has been the publication of a large 
number of excellent text and reference books. Ten years ago economic works 
dealt rather generally, or vaguely and indefinitely, with the forms discussed, and 


details were to a large extent wanting. Recent works are more specific in their — 


treatment, as for example the Manuals prepared by Slingerland and Crosby on 
Fruit Insects, by Herrick on Household Insects, by Sanderson on Farm, Orchard 
and Garden Pests, by Riley and Johannsen on Medical Entomology, by Herms 
on Parasitic Entomology. These works represent the results of many observers 
in all parts of North America who are studying the pests intensively, their results 
having first appeared usually in bulletins or in periodicals. 


In Systematic Entomology also several works have appeared that are of 
great value to the economic investigator, namely Blatchley’s Coleoptera of In- 


diana, Blatchley and Leng’s Rhynchophora of North America, Aldrich’s Sarcophaga ~ 


and Allies, Brues and Melander’s Key to the Families of North American Insects, 
Barnes and McDonnough’s Check List of the Lepidoptera of Boreal America, 
and VanDuzee’s Catalogue of the Hemiptera of America North of Mexico. Lutz’s 
Field Book of Insects, Needham and Lloyd's Life of Inland Waters, and Ward and 
Whipple’s Fresh Water Biology just recently published are valuable aids to the 
student who desires to pry into the secrets of Nature in the open. Folsom’s 
Entomology with reference to its Biological and Economic A specis is most valuable 
as an introduction to the anatomy, physiology and ecology of insects. It leads on 
to Packard, Henneguy, Newport and Lyonnet. 


The Journal of Economic Entomology and the Annals of the Entomological 
Society of America began publication in 1908, the year of the organization of our 
own Society. 
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In Plant Pathology Duggar’s Fungous Diseases of Plants, Stevens and 
Hall’s Diseases of Economic Plants,Stevens’ Fungi which cause Plant Diseases, 
Hesler and Whetzel’s Manual of Fruit Diseases, E. F. Smith's Bacteria in Relation 
to Plant Diseases give detailed information regarding the diseases discussed, 
thus placing at the disposal of students much of the information which 
was heretofore available only in widely scattered bulletins and periodicals. 
Mention should be made also of the recent works of Massee, Kuster, Sorauer and 
Harshberger, which discuss at greater length certain aspects of fungi that are 
merely touched upon by the writers mentioned above. 


The American journal Phytopathology belongs to this decade, its first number 
having appeared in January-February, 1911. 


Perhaps the most outstanding feature of recent work against insect and fun- 
gous pests has been the introduction of new and improved methods of investi- 


-gation and control. Each pest is being studied, as far as possible, under natural 


conditions in the open field, with the object of determining all the factors that play 
a part in the life of both host and pest. No phase is too trivial for examination, 
for it sometimes happens that apparently trivial and minor factors turn out to be 
important; for example, the discovery of a pre-oviposition period for many 
Diptera furnishes us with a means of controlling them at this vulnerable period. 
The study of parasites has given us an increased knowledge of the habits of these 
friends, and greater use is being made of them in combatting some of our worst 
pests. 


In a word, the ecological relations of insects and fungi have been studied to 
much advantage. But these relations are often very intricate, and only a be- 
ginning has been made in their investigation. Isolated facts have been deter- 
mined, but general principles have not yet been discovered. It is becoming 
clearer every year that we are woefully ignorant of many of the most important 
ecological facts concerning the most common economic insects. It is becoming 
clear also that the entomologist must co-operate with the physicist, the chemist, 
the physiologist, and the geologist before important advances can be made to- 
wards the solution of most of the problems confronting the ecologist who has to | 
deal with the dynamic relations of the organism and its environment. 


Great advances have also been made in the use of insecticides and fungicides. 
New chemicals have come into use, and old ones have been modified. Spraying 
machinery has been greatly improved so that more effective results are secured. 


Time prevents me from describing further many other advances that have 
taken place during the last decade, but enough has been said to show the wonder- 
ful strides in our own sphere of activity. 
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Our younger men are fortunate in the possession of so many advantages ver 
the older men who had to labor under great handicaps. With their greater oppor- 
tunities may we not hope for increasingly greater progress in the next ten years. 
Our Society enters the second decade of its existence under happy auspices, and I 
look forward hopefully for an increased membership of young men trained in the 
new school, able to carry on the good work done by the men who founded the 
pociety. ° 
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A FEW NOTES ON THE LIFE OF ABBE PROVANCHER. 


Canon V. A. Huard, D.Sc., Quebec. 


The Dominion Entomologist, Dr. C. Gordon Hewitt, in a letter which he 
wrote to me recently, stated that he believed Abbé Provancher and his work are 
better known and more admired outside the Province of Quebec than within it, 
and I think he has good reason for making this assertion. Of course we must 
remember that Provancher has been dead twenty-five years, and few memories 
can stand such a test of time. I think most of us must resign ourselves to the fact 
that we too shall be well-nigh forgotten a quarter of a century after our death. 
Moreover, Abbé Provancher passed the last twenty years of his life in a sort of 
retreat in the country, which of course did not tend to add to the number of people 
who knew him personally. He came before the public, it is true, between the 
years 1869 and 1892, but this was by reason of the technical books which he 
published, and these books came to the attention of comparatively few inasmuch 
as they related principally to entomology. As few sciences have been so lightly 
valued by the general public in the Province of Quebec, it is not surprising that 
Provancher’s name remains unknown to the larger part of our people. Outside 
of Quebec, on the other hand, wherever Canadian and American entomology is 
studied Provancher’s work on the Insects of Canada is valued. The number of 
societies and individuals interested in the study of entomology in other countries 
is very considerable, and this would account for the fact, somewhat surprising at 
first sight, that Provancher is today better known to strangers than to his own 
countrymen. Moreover (and I say. this with the greatest modesty) if the name 
of my illustrious master and friend has been kept alive in the Province of Quebec 
it is largely due to the Naturaliste Canadien, which frequently recalls the memory 
of its founder. 


Last year I had the pleasure of presenting to the members of the Quebec 
Society for the Protection of Plants a study on the entomological work of Pro- 
vancher. It has been suggested to me this year that in order to make it more 
complete I should add a few notes on the chief events of his life. It gives me 
great pleasure to do this, and to enlarge on what I have already written about 
Provancher and his work. 


Leon Provancher was born at Becancourt, Nicolet, on March 10th, 1820. 
After passing the earlier years ofthis life in this old country parish he commenced 
his classical studies at Nicolet College in 1834, where he showed his taste for 
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natural history, thanks to a certain book dealing incidentally with botany which 
fell into his hands. But when he tried to recognize in living flowers the various 
parts referred to in the book, he found himself stranded, and could not find anyone 
amongst the college staff to help him out of his difficulties. There were amongst 
them men of talent, and the college had a high standing in those days just as it 
has now, but at that time, nearly three-quarters of a century ago, very little 
attention was given to natural science. 


Young Provancher finished his course of study in 1840, and took up theology 
at the same college. After finishing this course he was made professor of oratory, 
succeeding Abbé Lafléche, who was in the future to be appointed to the episcopal 
see of Three Rivers. Nicolet at that time being still part of the diocese of 
Quebec, young Provancher, in company with four others, was ordained a priest 
in the Cathedral of Quebec on September 12th, 1844. Of the five candidates 
two were later made bishops, Mer. J. Langevin, bishop of Rimouski, and Mer. 
A. Racine, bishop of Sherbrooke. 


From 1844 to 1847 Provancher was priest of Becancourt, his native parish, 
St. Francis de Beauce and Ste. Marie de Beauce. In 1847 he was one of the 
forty-two priests (among whom was the future Cardinal Taschereau) who went to 
Grosse-Ile to look after Irish immigrants who were suffering from an epidemic of 


typhus. Nearly half of the missionaries contracted the disease and four of 
them died. 


‘After acting for a year as assistant parish priest at St. Gervais, Provancher 
was given charge of the new curacy of St. Victor de Tring, where he took up the 
study of horticulture, particularly grafting, indeed with no success. Four years 
later he was transferred to the cure of Ile-Vert, and two years later, in 1854, to 
that of St. Joachim (Montmorency), where he spent eight years, 1854 to 1862. 
He extended the church there, and introduced during his first winter the use of 
stoves. For we know that our fathers up to that time had not imagined it 
possible to heat their churches at all. 


It was at St. Joachim that Provancher began his career as a naturalist and 
writer by the publication of his ““Traité Eléméntaire de Botanique’”’ in 1858 and 
“Un Tableau Chronologique at Synoptique de l’Histoire du Canada” in 1859. 
From 1862 to 1869 he was parish priest of Portneuf, and while there he managed to 
reduce the parish debt; introduced music into the church in the form of a harmon- 
ium, which he went to Boston himself to purchase; established a system of church- 
wardens; founded in 1866 the first brotherhood of Franciscan Third-Order 
in the country, and took steps to bring back the monks of St. Francis 
d’Assise, which was not, however, accomplished until some time later. In addi- 
tion he organized a navigation company with boats between Quebec, Portneuf 
and other points. 
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It was at Portneuf, at the end of 1862, that he published his great work 
“Une Flore Canadienne,” the first work of this nature published in Canada. The 
same year saw the publication of the ‘““Verger Canadien,”’ also the first of its kind 
which had appeared in Canada, and which reached in 1885 its fifth edition. This 
was not the only way in which he busied himself there, for he worked hard to form 
in his parish a company of militia, and he also established an extensive nursery. 
In 1868 he commenced the publication of a journal which he called the Naturaliste 
Canadien, which he edited for twenty years, a period which it has been given to 
me to increase by an additional twenty-four years. In 1869 he left his ministry 
and settled first in Quebec, then at Cap Rouge, when he passed the last twenty 
years of his life. 


The last twenty years of Provancher’s life were filled with a variety of activi- 
ties. I have only time to mention a few of them—his regular contributions to 
La Minerve, an important Montreal journal, up to 1870; his travels in Petit 
Antilles, Europe and the Orient; his two Canadian pilgrimages to Jerusalem, 
when he organized and personally directed one of them; his religious writings; © 
his volume on ‘‘Les Mollusques de la Province de Quebec;” his ‘‘Cours Elémén- 
taire d’Histoire du Canada pour les Ecoles,’”’ and the foundation in 1888 of “La 
Semaine Religieuse de Quebec,’’ which he turned over to other people at the end 
of four months, and which will soon complete its thirtieth year. 


But it was in the midst of all this, and during the last twenty years, that Abbé 
Provancher undertook his great work on entomology. A description of all the 
different species of insects in a country was a task which no one had hitherto 
dared to undertake, but he undertook it for the province of Quebec. This was 
“La Petite Faune Entomologique du Canada” in which he describes all the 
species of Coleoptera, Hemiptera, Orthoptera, Neuroptera and Hymenoptera of 
Quebec, including three or four hundred species hitherto unknown. This work 
comprises four volumes, and about two thousand pages in all. Two other 
volumes on Diptera and Butterflies were to have completed this great work, but he 
was unable to procure funds for their publication. However, as he has elsewhere 
dealt in detail with plants, animals, birds, fishes and reptiles it may be said that he 
has left us a natural history of the province which is almost complete. 


The above brief sketch will suffice to show to what a point Abbé Provancher 
carried his pioneer work in Canada, and I think few men have ever shown greater 
initiative. He died after a short illness on March 23rd, 1892, in his seventy- 
second year, and was buried in the parish church of Cap Rouge. 


It may be of interest to add that the two papers which he founded, La Se- 
maine Religieuse de Quebec and Le Naturaliste Canadien, are still in existence 
twenty-five years after his death. His scientific library is today part of the 
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Quebec Legislative Library. Of the three insect collections which he got together 
one is at Levis College and the other two are in the Museum of Public Instruction 
at Quebec. 

In conclusion I may say that in the autumn of 1917, there being nothing i in 
the church of Cap Rouge to indicate that Abbé Prov ancher was buried there, I 

opened a subscription list in Le Naturaliste Canadien, which was remarkably suc- 
cessful, and which enabled me in February last to have a marble monument placed 
on the grave of our illustrious savant, who has well merited the title of “the Lin- 


nzeus of Canada.”’ 
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NOTES ON THE WHITE-MARKED TUSSOCK MOTH. 


By Dr. J. C. Chapais, St. Denis-en-Bas, Quebec. 


In Eastern Quebec, our orchards were invaded, in the course of last summer, 
by an insect already known, but which, in 1917, spread itself asa true plague in our 
region. 


That pest is known under the common name of the White-marked Tussock 
Caterpillar, which is the larva of the Hemerocampa leucostigma, in French: L’Orgye 
a taches blanches ou l Hémérocampe marquée de blanc, its common French name 
being: ‘‘Le papillon crépusculaire a touffes, marque de blanc.”’ 


The larva of this insect is one of the prettiest that we have. ‘‘When matured 
it is more than an inch long, of a bright-yellow color, with the head and two small 
protuberances on the hind part of the back of a brilliant coral-red. Along the 
back, there are four cream-colored brush-like tufts, two long black plumes on the 
anterior part of the body, and one on the posterior. The sides are clothed with 
long, fine yellow hairs. There is a narrow black or brown stripe along the back, and 
a wider dusky stripe on each side.”’ (Saunders). 


Though many entomologists have written that there are two broods of this 
species in one season, we have ascertained that in Ontario and Quebec there is 
only one. This has been verified by Mr. Caesar, entomologist at the Guelph 
Agricultural College, Ontario, who thus corroborates our own assertion. 


The female insect has no wings or simply rudiments of wings. When it emer- 
ges from its cocoon, by the end of August, it lays from 300 to 500 eggs. It deposits 
these upon the cocoon and covers them with a whitish, sticky substance which 
hardens when exposed to the air. The eggs hatch in the following spring, by the 
end of May, when tiny caterpillars emerge from them and begin immediately to 
feed upon the leaves of the trees which constitute their nourishment, till they have 
attained their complete development, after a period of about one month. Then 
they begin to spin their cocoon on the leaves of the tree where they grow. After 
about a fortnight the winged male insects and the wingless female insects emerge 
from their cocoons. 


After it has escaped from its cocoon, by the end of August, the female patient- 
ly waits the attendance of the male and then begins to lay its eggs as mentioned 
above. 


To prevent damage and the multiplication of these insects,one must, Ist, 
have recourse to the hand gathering of the cocoons laden with eggs that are found 
on dead leaves attached to the bark of trees and, here and there, incracks of fences, 
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in bark crevices, in the grooves of the outsides of wooden houses, etc. It is re- 
commended to keep those cocoons through the winter in boxes covered with wire 
netting, till spring, as they may have for tenants not only the chrysalis of the 
Tussock Caterpillar but also the pupae of Diptera or Hymenoptera, parasites of 
these caterpillars, and these would be killed if the cocoons were burnt in the fall. 

If they are kept till spring, they will have a chance to survive and to help us to 
destroy the coming caterpillars. 


One must also, 2nd, have recourse, in May and June, for the destruction of the 
caterpillars, to the sprays used for the control of the tent caterpillar and other 


kinds of insects. 
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THE WHITE PINE BLISTER RUST SITUATION IN QUEBEC. 
By Henri Roy, F.E., Forest Service, Quebec. 


I have accepted with pleasure the invitation extended to me by the secretary 
of your Society to lay before you the results of our investigations last summer on 
the ‘““White Pine Blister Rust Situation in Quebec.” 


As there has been a good deal of publicity about this disease, with which the 
members of this society are fully acquainted, I shall confine myself to the des- 
cription of what has been done in this province, and of what remains to be done. 
I shall also endeavour to ascertain from the data secured up to date what may 
be the consequences of this disease in regard to our reforestation policy. 


What Has Been Done. 


As a result of the discoveries made in the United States, especially in the 
States of New York, Vermont, New Hampshire and Maine, in the neighbourhood 
of our frontiers, as well as those made in Ontario and even in some scattered points 
of our own territory, a general reconnaissance was necessary. With the co-opera- 
tion of the Dominion Department of Agriculture, who defrayed the travelling 
expenses of our inspectors, the Forest Service of Quebec undertook the examina- 
tion, under the supervision of Mr. G. C. Piché. Asa first step two forest engineers, 
Mr. Gosselin and the writer, went to the Laboratory of Pathology at St. Catharines 
Ont., to obtain from Mr. W. A. McCubbin additional information on the pro- 
gress of the work in Ontario in order to benefit by the experience gained, so as to 
make good field inspection and to collect data of value. It was impossible to send 
out our inspectors in due time for a thorough inspection of the white pine; as a 
matter of fact, it was not before the fifteenth of June that most of our men could 
reach their respective districts. For this reason we have confined ourselves al- 
most exclusively to the search for the disease upon the leaves of goosberries and 
currants; yet we have collected enough data to map a good number of the old 
stands and reproduction areas of white pine in the patrolled territory, and numer- 
ous trees growing in the vicinity of gardens were duly examined. 


These investigations never disclosed the presence of the disease on the trees. 
Moreover, we were unable to make any positive diagnosis even on those seedlings 
shipped from the Guelph Nursery, which were suspected of scattering the 
disease in this province after being planted here. Another inspection would be 
necessary at the “‘blister’’ stage at Pointe du Platon, Lotbiniere county, and here 
in St. Annes, where some of these seedlings were brought, because the rust on the 
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Ribes appears here early enough in the season to induce us to believe that there 
are at least these two centres of propagation. 


The Inspected Territory. 


On the South shore of the St. Lawrence the patrolled area includes all the 
territory east of Lotbiniere, Megantic and Compton counties—in all eighteen 
counties. Only a part of the counties of Portneuf, Champlain, St. Maurice and 
Three Rivers was inspected on the North Shore. In the Ottawa district, in the 
home of white pine, we visited the lower valleys of the Lievre, Noire, Coulonge, 
Gatineau and Rouge rivers, located in the counties of Pontiac and Labelle, and 
also the valley of the Ottawa itself, as far North as Des Quinze river. Around 
Montreal the counties of Soulanges, Vaudreuil, Laval, Deux Montagnes, Argen- 
teuil, Hochelaga and Jacques-Cartier were also inspected more or less thoroughly. 


The Area Infested. 


We found the disease in the counties of Lotbiniere, Nicolet, Wolfe, Megantic 
Richmond, Sherbrooke and Shefford; at least 275 cases of distinct infection 
were traced, so that it seems this area is deeply affected. As one would suppose, 
the disease was located along the main roads, and in certain localities it seems to 
spread particularly along the right-of-way of the railroads. 


As all this section is situated in the Appalachian district, the topography is 
somewhat rugged where the forest areas are still pretty well represented. It is 
also worth mentioning that in all this section there are but few plantations of 
currants or gooseberries, cultivated from a strictly commercial point of view; in 
fact, for domestic use, these plants are not found on more than 30% of the farms. 
The white pine, which was once thoroughly distributed here as a commercial 
species, has disappeared, as such, and is to be met only in small groups or as isolat- 
ed trees in few localities, and also as ornamental trees in the villages and towns. 
Our inspectors have noticed the presence, under forest cover, of wild gooseberries 
and currants in abundance. 


It is also plausible that the infection may be propagated at the same time 
from the Lotbiniere property at Pointe du Platon and from the United States 
boundary line, so that in a short time the disease may spread over the whole 
intermediate area. But this is a mere supposition, and a more detailed examina- 
tion may lead to the discovery of few other centres of propagation. 


Across the St. Lawrence the rust was found to be widely spread in the parishes 
of St. Anne de la Perade, Batiscan and Champlain, in particular along the 
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Montreal-Quebec highway. This section is nearly devoid of either native or 
planted white pine. As gooseberries and currants are met infrequently on the 
farms it would seem that the rust has been brought to these places from infected 
plants on the South Shore where the banks project toward the county of Cham- 
plain. What leads to this conclusion is the fact that it was not before a second 
inspection, which took place in October, that we discovered the rusted plants. 


In the Ottawa valley, where the examination was very rapid, owing to the 
extent of the area to be covered and to the sparsity of the agricultural communi- 
ties, what has been done leads us to the conclusion that this area is yet free from 
the disease. 7 


However, we are informed by Mr. W. A. McCubbin that one case of infection 
has been traced in the neighborhood of Pembroke, Ont., which is very close to 
Quebec, in the very heart of the white pine habitat in the Ottawa region. In 
Jacques-Cartier county, where the rust had been reported last year, it reappeared 
again this year. 


What Remains to be Done: 


As a result of this reconnaissance it may be said that the ‘‘White Pine Blister 
Rust” is spread more widely in our province than we had thought and to such an 
extent in certain districts that there seems to be almost no means to control it. 


It will be necessary to go over all the territory inspected last year, owing to 
the incomplete inspection made, to detect, if possible, if there are pines affected. 


We do not know how far east of the counties of Lotbiniere and Megantic the 
disease has spread. On the North Shore, when the rust was discovered in 
Champlain, it was too late to go around the infected area, and around Montreal. 
we had to abandon the inspection for the same reason. In the counties bordering 
the international frontiers, our inspectors could not find any rust, but that may be 
due to the fact that we sent them too early in the season in that section. It is 
well to notice that almost all the discoveries were made during September and 
October, those in Lotbiniere, Nicolet and Jacques-Cartier excepted, and that in 
the counties of Champlain, Sherbrooke and Shefford it was a second inspection 
which took place in October that led to the discoveries. We were taught by 
experience that the period extending from the fifteenth of August to the fifteenth 
of October is the most suitable for the inspection of this disease on Rzbes leaves, 
as far as our conditions are to be met. Along with this reconnaissance work, we 
should establish a few sample plots where we could make a careful count of the 
number of wild currants and gooseberries to the acre and also establish the ap- 
proximate cost of eradication. 


& 
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This information is needed so that we may have data at the end of next 
season to outline a definite policy. This question is now in the hands of the 
Federal authorities. 


The Economic Importance of the Disease. 


From what we have seen, it is evident that we are not yet in a position to 
foretell with exactitude what will be the damage to our forests of white pine. 
Until a few years ago, we thought the rust absent from our province, expecting it 
would never reach us, but the inspection of last year has proved the contrary, 
and it may happen that next season’s work will compel us to lose our last hopes. 


We must consider now the problems of growing white pine on our nurseries; 
thatis tosay, should it be our policy, until evidence to the contrary is brought forth, 
to believe that it is impossible to stop the progress of the disease, and, with this in 
view, to find out by successive and repeated experiments to what extent our white 
pine seedlings, etc., are liable to be endangered by it. The only way to get re- 
liable data regarding the immunity of white pine in relation to the age, size, 
mixture in stands, nearness of Rzbes will be by sample plots of diversified condi- 
tions of climatic and other ecological factors. This would require a long time for 
adequate solution, and we must keep in mind that in sylviculture the conclusions 
from experiments are obtained far more slowly than in agriculture, for similar 
‘diseases affecting young or smooth tender bark studies pursued about ten years 
will give satisfactory data to frame our reforestation policy. 


It would be very regrettable if we were to discontinue definitely the growing 
of this species in our. nurseries, without having previously established by strong 
arguments the necessity for such a step. The reforestation idea is just getting a 
start here; the lumber supply is becoming scarcer in many localities, and the re- 
forestation of infertile lands, of barren tracts denuded by lumbering or fires is 
already an enterprise, which, especially in densely populated districts, commends 
itself from the financial point of view. One of the essential conditions for its suc- 
cess, however, is that the invested capital be justified by the future yield of the 
species used, and, up to the present, the white pine seems to be the one which 
yields the best expectations on account of the rapidity of its growth as well as 
by the value of its lumber. We must add that the white pine is a species well 
fitted for planting most of the waste lands of the Laurentians and Alleghany 
mountains, as also for the St. Lawrence plain. 


We cannot advantageously substitute either the Red Pine, whose lumber has 
a lower value, or any of our other indigenous conifers on account of their slower 
growth. The exotic species, amongst which there are a few which seem to thrive 
well under our climate, are still at the test period, and we cannot rely upon them. 
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There is also the tamarack, but owing to the dangers to which it is exposed, the 
use of this species on a large scale would bring results worse than the evil itself. 
I did not mention as general substitutes the deciduous trees because in this 
respect our forests were practically untouched, so that in our reforestation projects 
we must use only species of the highest value as accessory species in order to 
minimize the dangers to which pure stands of resinous species are particularly 
subject through insect attacks or fungous diseases. 


Morever I may remind you that our white pine reproduces itself so poorly 
in the forest that if man does not help nature, this species within a few more 
decades will have ceased to be of commercial importance. For these reasons we 
should not abandon white pine culture immediately, even if the disease proves to 
be more widely scattered, for it may be less injurious that it was in the European 
nurseries, where white pine had to be abandoned. I venture to say that we could 
submit the nurse-ies to many experiments to make the evidence more complete 
and conclusive. 


Moreover, our forests are endangered by numerous other potential enemies 
waiting for favorable circumstances to break out. You are aware that a few 
years ago the spruce bud worm (Tortrix fumiferana) threatened to destroy our 
spruce with far greater rapidity than the rust would ever kill our seedling stock, 
but fortunately it was checked in due time by natural parasites. 


Undoubtedly you were told that the balsam fir, in most of the forest dis- 
tricts of this province, is injured by the attacks of a somewhat similar larva and 
to such an extent that, according to a forest investigation made last summer in 
the Upper St. Maurice, we found out of a total of 102 balsam trees per acre an 
average of 41 dead and 30 1n a dying state. We must admit, therefore, that this is 
a very serious situation. 


Everybody has still in mind the time of the notorious Nematus Erichsonii, 
which has killed our tamarack. We are not quite free from this pest which 
thrives in our woods and nurseries awaiting perhaps the favourable conditions 
which prevailed vears ago to reappear. 


Our white pine reproduction is badly hindered by the white pine weevil, 
which was found by our inspectors in the whole area covered last summer. It 
would be interesting to determine which of the two, this pest or the rust, will 
prove the worse in the long run in the reproduction of this species. If we pass to 
the fungous diseases we find that there are thousands of trees affected by them; 
the debris which we are wont to take as necessary waste in lumbering operations 
tells us how much there is to be learned yet in forest biology. 


I cannot conclude these remarks in a pessimistic tone; I would be sorry to 
leave you under the impression that we do not fully realize the serious nature of 
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WARBLES AND BOTS. 


By A. E. Cameron, M.A., D.Sc., F.E.S., Technical Assistant, Entomolog- 
ical Branch, Department of Agriculture, Ottawa. 


(This address was illustrated by many original lantern slides.—Ed.) 


Warbles are confined to the bovine race and bots to horses. Exceptionally, 
they are found in man causing ‘‘cutaneous myiasis.”’ 


WARBLES 


There are two species, Hypoderma bovis DeG., and Hypoderma lineatum Villers, 
both affecting cattle and generally distributed throughout the world wherever 
domestic breeds are kept. From the similarity of their habits and general ap- 
pearance, there seems to have been much confusion in their discrimination in the 
older literature, but much of the difficulty has been eliminated by the researches 
of Curtis! and Schaupp? in the United States, Carpenter and Hewitt’ in Ireland 
and Hadwen 4-8 in Canada, not forgetting the splendid work of Bracy Clark'® 
in 1815 in his ‘“‘Essay of the Bots of Horses and Other Animals. Osborn™® 
has also made a valuable contribution to the study. 


Briefly, the characters distinguishing the two species may be stated as follows: 
H. lineatum is a less robust and more slender fly than bovis, and, whereas the 
dense yellow hair on the anterior dorsal region of the thorax partially obscures the 
presence of four lines in bovis, in lineatum these lines are quite distinct. In bovis 
the investing body hairs are predominantly yellow with the exception of those on 
the scutellum and base of the abdomen, which are yellowish white. On the apex 
of the abdomen they are a bright lemon yellow. In lineatum the body hairs are 
yellowish white except those on the posterior extremity of the body which are 
orange red. In _both species the ground colour is black, appearing prominently 
as a band on the posterior region of the thorax and middle region of the abdomen. 
In the wings, the veins of bovis are not so dark as those of Jineatum, and the tarsi 
of the former are more sparsely endowed with bristles than are those of the latter. 
Of the two, the resemblance of bovis to a honey-bee is much more pronounced than 
lineatum. 


Entrance of Host by Larvae. 


Previous to the discoveries of Curtice1, who presumed to have proved that ° 
the normal course of entrance (lineatum) within the body of the host is by way of 
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the mouth and alimentary canal, it was generally supposed by some writers that 
warble larvae penetrated through the skin. Bracy Clark (pp. 408-409) was 
strongly of this opinion, although he was wrong in his belief that the eggs were 
simply laid on the skin. At a later date Ormerod!‘ stated of bovis that the 
larvae made direct entrance through the skin. Reaumur, quoted by Osborn 
(p. 92) one of the earliest writers, went a step further by asserting that the adult 
punctured the host’s skin with its ovipositor and introduced the egg beneath. 
He was, no doubt, partly drawn to this inference by interpreting the great terror 
of the animals as being symptomatic of pain experienced when the operation 
of oviposition by the fly was being effected. 


Course of Larva Within the Host. 


In an experiment undertaken by Hadwen and Bruce’ on November 17, 
1914, four warble larvae were dissected from the gullet of a cow and introduced 
beneath the skin of a calf three weeks old in the region of the knee. The larvae 
were about 1 to 1.5 cm. long. On December 7th two of the larvae made their 
appearance on the calf’s back, puncturing the skin just behind the scapula. In 
tracing the course which the larvae had taken, the authors found that the track 
was distinctly visible, passing from the knee to the radius and hence up to the 
elbow-joint, whence it could be followed under the scapula. Evidently these 
larvae had not re-entered the gullet. 


In making their way from the gullet to the back of the host, the larvae first of 
all gradually work their way to the posterior end of the gullet where the muscle 
fibres are widely separated. Making their way beneath the reflexed pleura of the 
oesophagus and diaphragm it is supposed that, passing downwards and outwards, 
the larvae gain the cartilages of the ribs. Thence they proceed along the posterior 
border: of the ribs between the intercostal muscles until they reach the upper in- 
tercostal space. By passing between the external intercostal muscle and the 
levator costarum and thence between the longissimus dorsi and the transversalis 
costarum, they finally reach the skin of the back. The larvae invariably adhere 
to the connective tissue between the muscles. 


Hadwen and Bruce (loc. cit) also found evidences that larvae may enter the 
spinal canal by either the posterior or intervertebral foramen, and actually en- 
countered several larvae in the spinal canals of different animals. They quote 
Carpenter (p.11) as having found larvae outside the muscular coat of the gullet 
in the thoracic region close to the diaphragm. 


Seasonal Appearance. 


The two species do not appear on the wing synchronously, and it is interesting 
to note in this respect that /ineatum first makes its presence known as an adult 
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3 about the middle of April and continues to annoy cattle until the middle of May. 
_ On the other hand, bovis is to be observed for the first time at the begininng of 
_ June, and specimens have been captured by Hadwen as late as July 25th, whilst 


cattle have been noted a few days afterwards behaving as if tormented with this 


species. 


It will be thus seen that as regards their adult activities and seasonal appear- 
ance, the two species are mutually exclusive, and it is very improbable that they 


will be both present among a herd of cattle at the same time. 


The comparatively early appearance of ineatum has an important bearing 
in relation to the undertaking of prophylactic measures, and this combined with 
the more inoffensive behaviour of this species has probably been responsible for 
the fact that the application of special dressings on cattle has been made too late 
to be of any avail in reducing the intensity of egg-infestation. 


Oviposition. 


The attacks which the flies make on the cattle are for the purpose of deposit- 
ing their eggs on the hair. The method employed by limzeatum is much more un- 


- obstrusive and gentle than that of bows. Ina rapid, blundering fashion, bovis 


selects the animal which it intends to ‘strike,’ and with its telescopic ovipositor 
extended makes a headlong, speedy flight at its host. The double valved ovi- 
positor slides down the particular hair chosen and the egg is rapidly extruded and 
left behind at the base of the hair in close proximity to the skin. There it is 
firmly fixed by the clasping flanges of the pedicel, the attachment being more 
firmly secured by the presence of a gluey substance secreted at the time of egg- 
laying. 

In contrast to these methods are those of Jineatum, which generally prose- 
cutes its business of ovipositing when the cattle are in a recumbent position. 
It may then be observed according to Hadwen® (p. 4) to run backwards along the 
ground in approaching its host, and pushing its ovipositor among the hairs, leaves 
its egg behind. Several eggs may be laid on a single hair, whereas bovis usually 
lays but one per hair. The animals show some annoyance and irritation when 
lineatum attacks them as they are standing, but they do not generally’ stampede 


in such abject terror as bovis with its more clumsy methods inspires. 


Remedial Measures. 
Warble-flies may be attacked in three different ways as follows: 
(1) Prevention of egg-laying. 


(2) Destruction of eggs and newly emerged grubs. 
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(3) Extraction of grubs from the back. 


The methods recommended here have been tested time and again all over the 
country. Osborn (p. 94) advises coating the backs of animals from neck to loins 
with tar, or with a mixture composed of sulphur, 4 ounces; spirits of tar, 1 gill; 
whale oil, 1 quart; this preparation to be applied once a week. This measure is 
unfortunately not practicable among the large herds on big ranches. 


Le 


The application of kerosene to the eggs before they hatch will kill the grubs 
inside. This is also a rather tedious process. 


From January onward the grubs appear on the back, and measures should 
be promptly adopted to squeeze them from the tumors. After the bots have 
been removed, the tumors should be dressed a few times with vaseline in which 
carbolic acid has been mixed, or with some other healing antiseptic ointment. In 
order that the full benefit of such a measure as this might be derived, it would 
be necessary that co-operative efforts should be adopted throughout the country. 
Nevertheless, individual stock owners who adopt this measure would find that 
they would secure practical immunity in their own herds, since the fly travels only 
short distances. 

It is sometimes advocated that the grubs be killed inside the tumors by the 


application of kerosene or mercurial ointment, but it will be readily understood 
how the absorption of the resulting putrefying products of the dead grub would be 


deleterious to the systemic functions of the host. The non-absorption of the - 


chitinous cuticle, however, may be the cause of a persistent abscess. 


In districts where arsenicals or crude petroleum dips are regularly applied to 
cattle to combat infestations of ticks, it has’been found that the animals are, to 
some extent, also protected against the attacks of warble-flies as well as blood- 
sucking flies. 


Anaphylaxis and Warbles. 


The term anaphylaxis is used in medical and veterinary science to designate 
these reactions which follow the injection of foreign albuminous substances, not 
in themselves toxic, into an animal which has previously been rendered sensitive 
by a previous injection of the same substances. The symptoms, under certain 
conditions, may be markedly toxic or even fatal. 


The conditions necessary to the production of anaphylactic shock may already 
exist naturally in an animal infested by parasites or which has been infested by 
parasites and the characteristic symptoms, as shown by Hadwen and Bruce’, 
may readily develop in such cases where the extracted body-juices of the specific 
parasite are re-injected into the particular host. This not only applies to warbles 
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but to bots and parasitic worms. As regards the practical significance of the 
reaction, it may be found to furnish a useful index of the presence or absence of 
parasites in a mammalion host. For instance, the instilling of a tiny drop of 
warble extract diluted in water will cause a copious flow of tears and conjuncti- 
vitis, if the animal is or has been affected by warbles. The injection of bot 
extract in a cow will not produce any effect, since cows are not parasited by bots 
and therefore have not been rendered sensitive to the particular proteins of bots. 
Extracts of adult warbles and bots will produce the same reactions as the larvae. 


In conclusion, it should be remarked, as the experiments of Hadwen and 
Bruce (loc. cit) show, that the test is not always infallible, and some animals may 
develop a condition of immunity which will produce negative results even on 
repeated injection of the specific protein. This immunity is not very well 
understood. 


From a practical point of view the enlargement of our knowledge on this 
particular set of reactions has been the means of offering a satisfactory explanation 
of the serious effects which often follow the abrading and bursting of the warbles 
on the backs of cattle, whether this arises from rough handling of animals or 
accidental circumstances. The animals may die of anaphylactic shock. Similarly, 
the small oedematous swellings—called by Hadwen§® (p. 7) ‘‘hypodermal rash’’— 
produced at the point of entrance of warble larvae into their hosts, are an indica- 
tion of the animals’ response to the reaction. 


BOTS. 


Introduction. 


Three species of bots are known in America; but whereas Gastrophilus in- 
testinalis DeG., the common horse-fly, is widely distributed throughout the coun- 
try and is best known because of its abundance and comparatively slow flight, 
the chin fly, G. nasalis L., and the nose fly, G., haemorrhoidalis L., do not 
seem to enjoy the same wide distribution. It is just possible, however, that 
nasalis will be found throughout Canada, both east and west. Bishopp!® (p. 183) 
has traced its presence in most of the states of the union. G. haemorrhoidalis, 
which is perhaps the most annoying of the three species in its habits of ovipositing, 
is less known than the other two species and has often been confused by the lay- 
man with nasalis. Bishopp (Joc. cit.) has established its presence in eight states of 
the west and middle west, its eastern distribution extending to the state of Wis- 
consin. In Canada, the author and Hadwen have records of its presence in Al- 
berta, Saskatchewan and Manitoba. 
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The mode of dissemination of bots is almost entirely determined by the 


movement of horses. Therefore, the author can see no reason—unless they be 
climatic—why the nose-fly should not spread from infested to non-infested re- 
gions with parasitised-animals. In recent years there has been extensive ship- 
ping of animals from western provinces to eastern army depots, where the animals 
are congregated previous to their being re-shipped to Europe and to the picket 


line. It is quite feasible to suppose, therefore, that this species might become _ 


established in the east, if it has not already done so. 

All three species of bot-flies exist in Europe, whence they no doubt originally 
came to the American continent. Just why the nose-fly did not distribute itself 
so widely as the other two species is not clear. It may have been that it found 
eastern environmental conditions unsuitable. But as to whether its absence here is 
correlated with conditions that are more humid in the east than in the west, as 
Bishopp suggests (p. 186) is a moot point. At least, the humid atmosphere of 
England has not entirely checked its activities there. 

Last summer (1917), Dr. Hadwen and the author made an investigation of 
the three species of bot flies in Saskatchewan, when some interesting results were 
obtained. These have been incorporated in a paper entitled ““A Contribution to a 
Knowledge of Bot-flies, G. intestinalis DeG., G. haemorrhoidalis L.., and G. nasalis 
L.”’, which the authors expect to be published soon. 


Oviposition. 


The eggs of G. haemorrhoidalis are black and are shaped somewhat like a _ 


barnacle. The stalk is grooved and serves to attach the egg to the hair. Contrary 
to the opinion of Parker's’, the stalk of the egg does not penetrate the skin of the 
host. The eggs are invariably laid on the hairs of the lip, usually on those of ee 
lower and less frequently on the upper. 

The yellowish eggs of G. nasalis are laid on the rather long hairs of the inter- 
maxillary region and are not exposed to view. They are elongate ovate and bear 
two attaching flanges which run almost the whole length of the egg. When there 
are several eggs on the same hair, they are generally arranged in close series. 

The eggs of G. intestinalis are yellowish white, the clasping flanges running 
about three-fourths of their length. They are generally exposed to view and are 
laid indiscriminately over the body of the host, although the species appears to 
have a decided preference for the long hairs investing the inside of the fore-legs. 


Hatching. 


The conditions favourable to the hatching of the eggs are not alike for all 
three kinds. Our experiments demonstrated that those of intestinalis require 
moisture and friction, and we were thus able to corroborate the work of Osborn. 
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The eggs of nasalis and haemorrhoidalis hatch freely in the absence of both 


~ moisture and friction. 


Newly-Emerged Larvae. 


The larvae can be easily and readily distinguished in the first stage by differ- 
ences in the arrangements of the spiny, segmental armature and by the spiracles. 
In nasalis there are but 12 segments in contra-distinction to the thirteen of the 
other two, and this species also bears rather elongated slender hairs. 


Some experiments were carried out by Dr. Hadwen and the author, (Joc. cit). 
in which the ability of the newly-hatched larvae to penetrate animal tissue was 
tested. Most success was obtained in the case of mucous membranes taken from 
horses and a calf, the tissues being removed from animals recently killed. It was 
demonstrated that the larvae will penetrate the buccal mucosa, especially that of 
the tongue, where they apparently find conditions most suitable for their burrow- 
ing activities in the fossae of the fungiform papillae. 


It is not unlikely, in this connection, that the scabby pimples, which are to 
be found on the lips and inter-maxillary space of horses, are respectively due to 
the direct penetration of the larvae of haemorrhoidalis and nasalis. This requires 
confirmation; but the parallel condition, which one finds at the places of penetra- 
tion of warble-fly maggots in cattle, lends support to this hypothesis. 


Control. 


So far as internal remedies are concerned, veterinarians generally administer 
turpentine in four-ounce doses, the doses repeated three or four times. After the last 
dose, the animal is given one ounce of powdered aloes. 


To protect horses from oviposition, it is recommended, where possible, to 
keep the animals stabled during the day and allow them to roam at large at night. 


Careful grooming and a discreet use of the curry-comb will serve to remove 
eggs from the animals’ coats. To kill the grubs inside the eggs, the application of 
kerosene, benzine, or gasoline is effective. As, however, the egg cases continue 
attached to the hairs after the grubs have hatched, it is not always easy to 
distinguish with the naked eye whether the eggs have hatched or not. Apart from 
the removal of the very minute lid, the hatched egg appears exactly like the un- 
hatched to the inexperienced. Therefore, the removal of the eggs in grooming, 
either with the curry-comb or with a sharp razor or clippers, will prove most 
satisfactory. 


In order to protect working animals against the flies when they are laying 
their eggs, many farmers have adopted fly nets. These are made of cords fastened 
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together and dangling loosely on each side of the animal. These nets are quite ~ 


- satisfactory in warding off G. intestinalis, which, as has been stated, is not partic- 
ular as to the region where it strikes. For haemorrhoidalis, western farmers gener- 
ally protect their horses’ noses by a wire-screen muzzle, which has the disadvant- 
ages of being clumsy and also of interfering with respiration. A nose-band of 
leather, cut into strips of about three-sixteenths of an inch wide and buckled on 
to the head-stall so that the strips hang down loosely, will nonplus the attacks of 
haemorrhoidalis as it ‘‘strikes’’ up from below. By attaching a canvas flap from the 
nose-band to the throat, it will be found that the animal is amply protected 
against nasalis. 
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INCREASED CROP PRODUCTION—A SYMPOSIUM. 
THE DUTY OF THE HOUR : 


(For this Society and Every One of Its Members) 


By George Maheux, Provincial Entomologist. 


The present situation presents a great variety of angles and points for — 
discussion: it is not my intention to give here an analysis that would, moreover, be © 


necessarily incomplete. I simply want to draw attention to one fact, one only, 
but probably the most important, to bring out an essential problem for the world, 
and to conclude by pointing out the means at our disposal of meeting the crisis 
and of solving the problem. 


I—The Situation. 


First, the fact: It is simple, it is brutal, and everybody admits it except the 
wilfully blind. The army of consumers threatens to overrun the producers; 
the equilibrium seems broken on this side and the world is proceeding towards 
starvation. The fate of our armies, our own fate, depends on the readjustment 
between production and consumption. We have to choose between two opposite 
things: starvation, defeat and ruin or increased production, victory and prosperity. 
In this alternative, the people of Canada have made a choice which is all to their 
honor; they maintain that the task entrusted to them is not too heavy, and they 
are determined to bring it to a satisfactory conclusion. Governments and indi- 
viduals evidently realize the situation, and this fact is an essential element of 
success. Everybody is desirous of providing the armies with another sinew of 
war, bread: the soldier’s ration. 


IIl—The Increased Production Campaign. 


In our Province, the honourable Minister of Agriculture has taken the neces- 


sary steps to encourage and stimulate particularly the production of nutritious — 


food substances necessary to fighting men: pork, wheat, and beans. 


The organization has already shown itself equal to the task and success is 
assured. Quebec will supply all the bread required by her population; Quebec will 
furnish to the Allies a considerable surplus of all these products as well as butter, 
cheese, etc. 


But the Government will go further in the matter. Its desire is that the 
Province may grow fruits and vegetables not only for home consumption but 
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also export as large a surplus as possible to relieve the scarcity in the countries. 


at war. Every effort will be used to promote and manage vegetable gardens in 


- towns and villages, and also to have the farmers increase to a considerable extent 


the area of vegetable crops. 


In every way our farmers, villagers and citizens will increase their production 


— to the utmost. 


IiJ—Our Role in this Work. 


But in this national work, in this eminently humanitarian work, what is the 


_ role devolving upon our society, upon us, entomologists and pathologists; in a 


single word, upon all those interested in the protection of plants? 


Can we help in increasing the production? To ask the question is almost to 
give the answer. If we'only take the necessary trouble it will be an easy matter 
to increase the yield of certain crops (particularly fruits and vegetables) from 10 
to 25% in excess of what the grower is already determined to do. 


It will only be necessary for this purpose to convince the farmer that his 
crops will be larger and of a better grade if the plants are efficiently protected 
against enemies of all kinds which threaten them. It will be sufficient to get him 
to act with this conviction in mind. Moreover, it will be necessary to acquaint 
him with the insecticides and fungicides to be used and how they should be pre- 
pared and used; finally, it will be a wise thing to help the grower in the purchase 
of the weapons necessary to fight the parasites of his crops. 


How shall we effect this end? We may look upon this question both as a 
Society and as individuals. Through its influence and work our association may 
help considerably in this movement. Its action may take the form of a publicity 
campaign through the press or with posters. It may again be felt through such 
steps as hints to agricultural societies, clubs, associations, etc. Its influence may 
be used in asking privileges from the authorities and in pointing out the line of 
conduct that will benefit the whole country. 


Individually, the members of this society can, when circumstances offer, lend 
a strong hand to the society: 


1. By setting an example, which is the best means of convincing people. Toa 
great many of us it will be quite an easy task to cultivate a small garden where all 
measures of protection will be put into practice. 


2. Each membershould endeavor to assist the society’s action by distributing 
to his friends all necessary information such as pamphlets, circulars, bulletins. 


This campaign, our campaign I should say, must start immediately, and it 
must be pursued with energy and persistency to the end. It will be a lesson bearing 
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the best fruits. I know personally that it is rather difficult to convince the farmer 


that he is making an advantageous investment in spraying his crops; but once he 
has experienced it, we can rest assured that he will continue to act in a similar 
manner and this to his greatest benefit. 


For its part the Department of Agriculture intends to take advantage of 
such a favourable opportunity to work along the same lines and to popularise 


with all the means at its disposal practical methods for the protection of the crops. — 


To this end, the following course will be followed: 


1. The widest publicity will be resorted to in order to draw the attention 


of all concerned to this point and to instruct them in a practical manner through: 
(a) Daily or weekly newspapers. 

(b) Agricultural and periodical reviews. 

(c) Circulars to societies and clubs and 

(d) Posters distributed in all rural centres. 


2. In order to instruct farmers with regard to necessary spraying and how 
the spray should be prepared and used, the Department will appeal to them by: 


(a) Lectures delivered by district representatives and others. 
(b) Demonstrations on the ground with the necessary outfits, and 
(c) Short and concise bulletins on the subject. 


3. The Department will give efficient assistance to members of societies, city 
garden associations, and in school gardens and fruit-growing centres by: 


(a) Placing in several districts instructors and sprayers. 


(b) Co-operating with the Federal Entomological Branch in rejuvenating 
orchards which the latter undertakes to attend. 


(c) Purchasing for subsequent supply to growers the required insecticides 
and fungicides. 


4. Finally, the Department will encourage individuals by: 
(a) Having horticultural instructors visit their crops at home. 
(b) Premiums to reward the winners of crop competitions. 


In this manner, we believe that increased production in Quebec is an assured 
fact and that parasites (insects or diseases) will be efficiently controlled during the 
summer of 1918. 
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HOW MAY OUR SOCIETY HELP CROP PRODUCTION? 
By Prof. W. Lochhead, Macdonald College 


This question is undoubtedly a proper one at the present juncture. I believe 
we can be of valuable service if only we can be properly organized and utilized. 


Prof. Cooley in his presidential address in Pittsburg before the Association 
of Economic Entomologists said : ‘In the present great emergency we must be 
willing to do anything necessary within our power to increase the supply of plant 
and animal products, and we should be willing to lay aside for a time our research 
work and meet emergencies. 


At this time there is a special danger from insect and fungous pests because 
the energy of the producers is centered on production,and there is a general slacken- 
ing in the efforts for protection on account of scarcity of labor and the high cost of 
insecticides and fungicides. 


Crop protection means increased crop production, but we all know that with 
the large number of pests of different habits feeding on different plants the methods 
employed will necessarily be many. They may be grouped, however, under two 
general headings: 1. Cultural and preventive methods, and (2) Artificial or remedial 
methods. Under the first heading will fall all practises of handling the soil for 
crops that interfere with the development of the pest, such as rotation of crops, 
good cultivation, co-operative measures and the utilization of the enemies of the pest 
as far as possible. It is not necessary to illustrate here how such practises control 
many of the worst pests. Suffice it to say that such methods are most effective 
against pests of the ordinary farm crops. 


Under the second heading will fall the application of chemicals, powder, liquid, 
or gas, against the pests when they appear, and the use of protectors, repellants, 
traps, etc. It is obvious that an intimate knowledge of both pest and remedy is 
required if control is to be secured, and herein lies the value of this Society and its 
individual members. 


How the Society may helpb.—The following suggestions are made tentatively, 
with the hope that they may be considered seriously. 


(a) All of our members who are available for rendering assistance should 
be organized into a unit for effective work under the direction of the Provincial 
Department or the Federal Department. 


44 PROTECTION OF PLANTS, 1917-18 


(b) Each member should be assigned work according to his special qualifica- 
tions. This may be:— 


1. Scouting work—to keep in touch with threatened outbreaks; 


2. Control work—to see that proper remedial methods are applied, where 
outbreaks have already occurred: or 


3. Publicity work—to prepare circulars and articles for the newspapers, 
and to give addresses, regarding the nature of the pests likely to appear and the 
best methods of control. 


The work thus outlined obviously implies a director who keeps in touch with 
all the workers. It also implies a certain amount of equipment for which each 
worker should besupplied by the Department. The services of the County Demon- 


strators should be enlisted, as far as possible, for they have an intimate knowledge © 


of the agricultural conditions of their districts, and are in a position to give time- 
ly intimations of outbreaks. 


Preventive measures should be emphasized. Such measures, as I have already 
said—rotation of crops, and good and clean culture—can be used to good advan- 
tage in the case of farm crops. Even if they do not produce apparent results the 
first year their value becomes more striking in subsequent years. This war is not 
yet over and were it to cease tomorrow the need for greater production will be 
felt for years. I believe that if a vigorous campaign were carried out against pests, 
the indirect results would even outweigh the direct in the general adoption of 
practises which mean better farming. 


What pests are likely to be troublesome this coming season? 


1. We will likely have those pests that are more or less troublesome every 
year, namely the Colorado beetle, the late blight, and the soft bacterial rot on 
potatoes; the anthracnose and the bacterial blight on beans; the green worm 
and the root maggot on cabbages; cutworms on garden vegetables and other 
crops; the flea-beetle on turnips; the cucumber beetle on melons, cucumbers and 
squash; the codling worm, bud moth, curculio, aphis and scab on apples; the 
currant worm on currants and gooseberries; smut and rust on oats and wheat; 
and others of minor importance. 


2. There may be a recurrence of certain forms that appear periodically, such 
as grasshoppers, the wheat midge, the clover seed midge, white grubs, and the 
tussock worm. It is improbable, however, that grasshoppers will be serious, but 
there is a probability that the wheat midge and the tussock worm may do some 
injury. Forewarned ts to be forearmed; consequently the first duty of the farmer, 
fruit-grower and gardener is to equip themselves with the necessary chemicals 


providing needful information for the control of the pests in printed form for 
z “every County Demonstrator, every school,every farmers’ organization, every news- 
paper, every clergyman, and every mayor, so that as many persons as possible 
iy be reached. But it is not sufficient to hand out printed information only. It 
is necessary to have a body of scouts who are acquainted with the pests so that 
"proper methods may be applied. If it is worth doing at all it is worth doing well. 
z = _Unfertunately we have not a large number of ready-made scouts, but such men 
_ could be trained in a short time for their work. 


The second duty lies with the Department through this Society, ech pe in ae 
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SOME INJURIOUS INSECTS OF STE. ANNE DE BELLEVUE, 1917. 


By P. I. Bryce, Macdonald College. 


Insects Affecting Grains and Clovers. : 

The greater wheat stem maggot (Meromyza americana) caused considerable 
white head iniury in wheat and barley. About July 25th to 27th the fly had 
changed from a pale green maggot 14 in. long, legless and smooth, but with two 
black rasps on the smaller or head end. The puparium is formed from the last 
larval skin but shows less signs of the segments. Both stages are found between 
the upper mode or joint and the head, generally under the sheathing leaf, inside 


the hollowed out.stem. By August 8th, the adult emerged as a small greenish 


metallic fly, with three black bands on the thorax. 


The Hessian fly (Mayetiola destructor) did some damage to spring wheats. 
The characteristic bent stem, partly ascending again, and usually short, wasfound. 
The plants often showed much tillering with 5-6 or more stunted heads. 


Corn showed damage to the leaves ressembling that caused by the corn 
bill-bug (Sphenophorus inequalis). 


Insects Affecting Root Crops and Vegetables. 


Considerable injury to cauliflower and cabbage was done by the cabbage 
root maggot (Chortophila brassicae). Where card-board discs were placed 
about the plant, when planted, no maggot injury was done. 


The onion root maggot’s work was noticeable, but the damage was: not 
considered serious. It is probable that a careful examination would show a 
greater loss than is thought. 


Flea beetles were especially injurious to the potato crop, while damage was 
done to turnips, beets, horse radish, willow, currant, choke cherry, and grape. 
The potato flea beetle (Epitrix cucumeris), Crepidodera helxines on’ willow, the 
horse radish flea beetle (Phyllotreta armoraciae), turnip flea beetles (P. 
sinuata and P. vittatta), the grape-vine flea beetle (Haltica chalybea) and the hop 
flea beetle (Psylliodes punctulata) were taken during the month of June. 
Colorado potato beetles were abundant, but were controlled by the poison 
Bordeaux spray. The predacious pentatomid or stink-bug (Perillus sp.) was found 
in some numbers feeding on young beetles. 


To those raising parsnip seed, some loss was caused by the greenish, black- 
tubercled parsnip web-worm (Depressaria heracliana). It feeds on the flower 


REPORT OF THE SOCIETY 47 


heads and spins a loosely-webbed nest, containing several caterpillars. The 
narrow brownish forewings of the moth which emerged August 6th are pencilled 


- with black, the hind wings are a gleaming silvery gray, and rather long-fringed. 


The zebra caterpillar (Mamestra picta) was unusually common on succulent 
weeds in the fall, but vegetables seemed little attacked by it. There were but few 
striped cucumber beetles (Dzabrotica vittatta). The 12-spotted and the steel- 
blue asparagus beetles (Crioceris asparagi and’ C. 12-punctata) were fairly 
common. 


Insects Injuring Orchard ‘Fruits. 


-Codling moths (Cydia pomonella) emerged in late June and early July. 
Probably for this reason the apple worms were not able to enter the blow or calyx 
end, and much “‘side-worm”’ injury was done to the surface of clusters of apples. 


The salt marsh caterpillar (EHstigmene acraea) is a ‘‘woolly bear’’ of changing 
and variable color. At first gregarious, tiny blackish caperpillars skeletonize the 
leaves; then shedding their black for brownish or reddish hairs they wander 
about and feed according to their fancy as on bean pods. The moths are white 
winged with black dots. The males’ hind wings are yellowish. 


The white-marked and antique tussock ‘moths (Hemerocampa leucostigma 
and Notolophus antiqua) were destructive to shade and fruit trees. Eggs and pupae 
were attacked by parasites. 


The leaf crumpler (Mineola indiginella) attacked the unfolding apple leaves 
in small numbers. Its peculiar dangling winter case resembles a withered leaf 
stalk, while its grayish spring feeding-case is in shape like a ram’s-horn trumpet. 


Both the eggs and female moths of the half-winged Geometer (Phigalia titea) 
were taken on April 30th on Silver Maple. The stubby short-winged females are 
flightless. The span worm larvae are black, with flesh colored mottling and 
stripes. ; 


Cigar-case bearers (Coleophora fletcherella) were abundant on apple. 


The yellow-necked caterpillar (Datana ministra) fed in large groups on apple 
and service-berry (A melanchier). 


Abundant egg-punctures of the buffalo tree hopper (Ceresa bubalis) scar 
the branches of various shade and orchard trees. 


Insects Affecting Currant, Gooseberry and Raspberry. 


The raspberry saw-fly (Monophadnus rubi) was slightly harmful on leaves. 


- The imported currant borer (Sesia tipuliformis) was collected but is less harmful 
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than the imported currant sawfly (Pteronus ribesii). Some damage was done by 


the currant span worm (Cymatophora ribearia) especially on the flowering 


currant (Ribes cereum). 


Insects Affecting the Grape. 


x 
arg 


The worst pest of the grape, the leaf hopper or grape thrips (Typhlocyba q 
comes), undoubtedly reduces the yield appreciably. The little hoppers are unable — 


to jump like their older fellows and succumb if hit by the nicotine sulfate or 
“Black Leaf 40” spray, 1 to 100 of water. A good pressure is necessary and the 


under side of the leaf should be hit by the spray. The old hoppers winter over in | 


near-by sod and weeds, hence clean farming helps much to control them. 


Insects Affecting Shade and Forest Trees. 


Less common at Ste. Annes than at other points were the unsightly nests 
of the fall web-worm (Hyphantria cunea). The ash (Fraxinus sp.) was attacked 
severely. The hairy caterpillars are yellowish or grayish, with a broad blackish 
stripe along the back. 


The poplar saw-fly (7vichiocampa viminalis) did some damage to the 
Carolina poplar, where the yellow, black-dotted caterpillars worked among the 
foliage. Then they spin a silken cocoon in the ground, and in late August is 


seen the small four-winged sawfly with black head and thorax, and straw-yellow 


abdomen. 


The birch chrysomelid beetle (Caligrapha scalaris) was bred from soft 
black grubs feeding on willow. 
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INJURIOUS FUNGI OF STE. ANNE DE BELLEVUE, 1917 
By P. I. Bryce, Macdonald College. 


The weather of 1917 during the growing season should be kept in mind while 
considering the occurrence of the fungi mentioned. 


While most of those diseases may be said to be present each year, and some 
are not specially injurious, under favorable conditions as regards heat, light, air 
movement and moisture certain of them assume the epidemic form and impair 
or ruin a crop over widespread areas. 


Under the influence of these conditions the crops showed more or less suscep- 
tibility to fungi attacking leaves, stems, fruit or the roots, as the case might be. 

In alfalfa, of which many varieties were grown, in early July the Leaf Spot 
caused a loss all the more severe because the leaves are so liable to drop in curing. 
At the edge of the spots the epidermis is raised and dark brown, but the centre is 
lighter colored when the pustule bursts. The leaf may be entirely covered with the 
disease and soon withers. 


The Apple Black Rot damaged the fruit of trees on which were Black Rot 
Cankers and mummied fruit. It is believed that trees sprayed properly are well 
protected, but cankers following sun scald should be removed, and covered with 
grafting wax, and all large scars painted with coal tar. Destroy all infected fruit 
as soon as possible. Weakened apple and plum limbs suffered from the attack 
of the Schizophyllum bracket fungus. From these limbs it spread to healthy 
parts. While trees sprayed with lime sulphur suffered little from Scab or Spot 
fungus, some varieties were hard hit, viz., Takake, Bedford and Martha. On 
July 21st a brown spot was causing damage to apple leaves, spreading as a 
circular or irregular area from a brown or sometimes black centre. Later the 
spots dropped out. 


In the European barberry and holly barberry or Oregon Grape the cluster 
cups of the Black Rust of grain were plentiful. Yellow cluster cups of the Brown 
Rust of oats were too common on the European buckthorn. 


The bean (Phaseolus vulgaris L.) crop was very severely damaged by Bac- 
terial Bean Blight, the Anthracnose or ‘‘Bean Rust”’ also caused damage to some 
varieties of beans, others in adjacent rows being clean. This points straight as an 
arrow to the fact that seed from infected beans carries over the disease from year 
to year. 


Very little damage to the garden beet was caused by Leaf Blight, the white 
spots were rarely observed. In storage the roots showed some damage due to a 
Sclerotinia. The celery beds were quite free from Blight, a remarkable circum- 
stance in such weather as we had. 
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Red clover was attacked by disease, the Anthracnose, which destroyed 
numerous plants in early summer. The leaves withered from the tips, while on 
their petioles and stems appeared longish, sunken areas on which were made out 
masses of blunt, crescentic spores. 

On Indian corn the Smut disease was common. 


The fall of the leaves from the red currant was so rapid that by August 30th 
most of the plants were bare of leaves. Leaf Spot or Anthracnose was the cause 
here. It forms very abundant small brown spots on both sides of the leaf. | 


The European Currant Rust was very common on black currant, where it 
occurred mixed with the leaf Spot (Septoria). 

Downy Mildew of the grape leaves and fruit did less damage than in some 
years. The hollyhock Rust caused severe defoliation and early withering, while 
the silver maples’ leaves on the lawns carried the Leaf Blotch on Tar Spot, 
though the damage was slight. Orchard grass was seriously injured by thé Mildew. 


On pears, both at La Trappe d’Oka and Ste. Annes, leaves and fruit were 
spotted and cracked by the Pear Scab or Spot. At the former the dust spray 
was used, at the latter liquid lime sulphur. 

The red root pigweed provided the White ‘Rust’? (Cystopus) and lamb’s 
quarters the Downy Mildew. 

While the plum disease most widespread was Shothole or Leaf Spot, the fruit 
of the egg plums was in great part spoiled on the trees by the Brown Rot. The 
disease in mummied fruit left on the trees in 1917 has withstood the hard 
winter, and germinates a one hundred per cent crop of spores. A careful search 
in 1917 failed to yield any of the perfect stage of the disease. 


Of potato diseases little need be said. Early Blight was collected, as well as 
Late Blight, on August 31st. Following that date the Late Blight progressed 
rapidly on the cessation of spraying, eventually killing the tops. The wet fall 
favored the resultant rot in late crop, but a large proportion of the tubers were 
free, due to the spraying of Bordeaux and lead arsenate given. 

In stored potatoes Fusarium Dry Rot is present, apparently coming after 
the Late Blight. 

The orange-red pustules of the Rose Rust were collected on cultivated 
varieties, but the hurt is not serious. This rust does not pass to an alternate 
host. 


In rye, Ergot was present to a very slight extent, the sclerotia abundantly 
germinating without the action of frost. 


Soy beans were very considerably affected by a Bacterial Blight of the leaves. 


Of tomato diseases the Blossom End Rot was noted, while the Leaf Spot 
(Septoria) was common on September 12th and caused some wilting. 
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ANTS AND APHIDS. 
By Father P. Fontanel, S.J., St. Mary’s College, Montreal. 


All naturalists who have studied ants or aphids have mentioned the in- 
timate relations existing between these two groups of insects. I am quite ready 
to admit, with Dr. Howard, that these relations constitute “one of the most 
fascinating topics in the whole field of nature study.” (The Insect Book, page 265). 
Most writers see therein merely the manifestations of a marvellous instinct; 
there are others, however, who try to deduce a proof for the existence of an intelli- 
gence which would do honour to many specimens of the human species. 


From the economic point of view the interest lies in another direction. More- 
over, I have ascertained that many persons are of the opinion that ants render a real 
service to the plants. It is therefore worth while to examine the question closely 
and to record some observations which are convincing and easily checked. 
Such is the object of the following study. 


The plants examined with particular care were: Cineraria sp., Amaranthus 
sp., Papaver sp., Malus sp., Dianthus sp., Petunia sp., Rosa sp., Cerasus sp., 
Prunus sp., Cucurbita sp., Acer negundo Linn., Cheiranthus sp. 


The observations were made on the following species of aphids: Aphis cardui 
Lin., Aphis avenae, Rhopalosiphum dianthi, Rhopalosiphum nympheae Lin., 
Aphis rudbeckiae Fitch., Hyalopterus arundinis Fabr., Aphis mali, Rhopalosi- 
phum lactucae. Kalt. 


The determination of the greater number of species of aphids mentioned 
above is due to the Department of Entomology of Ottawa and more especially to 
Mr. Gibson and to Mr. Ross. I take the present opportunity to acknowledge 
my indebtedness. 


This is the thesis which I wish to prove: Ants are injurious to plants through 
their relations with the aphids; they are far more injurious, the smaller the plants are. 


Entomologists who have studied the insects from the economic point of 
view could not avoid this question, and yet very few of them have made any 
definite pronouncement. Mr. L. C. Miall, one of the most precise I know, merely 
says: ‘Ants often run about plants which are infested by aphids, and have been 
seen to attack and drive off the aphis eaters.”’ (Injurious and useful Insects, p. 
157). This is not a very bold statement, for the ants might protect the aphids in 
order to prey upon them afterwards at their leisure, just as a lion might protect 
a lamb from a wolf. Mr. J.B. Smith in Economic Entomology, p. 127, goes 
further ‘‘since they are of decided economic importance.” 


.™ 
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In enunciating my thesis I said that the ants are far more injurious than 
useful. Are they useful, and to what extent? To what éxtent are they injurious? 
Clear answers to those two questions must be given. 


I—Usefulness of Ants. 


Observation enables us to point out three cases especially, in which the ants 
may be of service to the plants. 


1. The ants while running over the plants, and searching for the honey-like 
excretions on the aphids, worry them and knock them about. The more nu- 
merous they are, the more violent is their action. Sometimes the aphids withdraw 
their probosces from the plants; sometimes they even move on in search of a quiet- 
er spot; moreover while moving along the edge of a leaf or beneath a branch, they 
are thrown to the ground by ants in too great a hurry to avoid them. The fall 
occasionally brings about their death, for they may be devoured by their enemies, 
or trodden upon, or drowned in a pool of water. Even if no untoward accident 
happen to the aphids, time is required for the changes that take place, and the 
plant benefits. I admit that there is nothing very extraordinary in all that, but 
after all one must give even ants their due. When we take into consideration the 
fecundity of the aphids we must admit that if the ants destroyed some of the first 
generation in the spring, the service rendered to the plant would be appreciable. 


2. The ants keep the aphids captive in the dwellings they have themselves 
constructed. These stables in which milk cows, to use the expression of Lin- 
naeus, are fed have long been known. I have often seen ants snatch aphids from 
their favourite plant, and drag them into their underground nests. To judge by 
their resistance the captives did not look upon the change as favourable; they 
clung to every object along the way. Further, some of those aphids die before 
attacking the roots. However difficult the explanation may be, the fact itself is 
indisputable. Now it is at once evident that this is to the plant’s advantage. I 
am not at present discussing the general question, whether this habit of imprison- 
ing and protecting the aphids in order to derive some benefit from them be 
more useful to the aphids than to the plant. I am simply pointing out the fact 
that the aphids during their captivity not infrequently meet with a premature 
death, and the plant enjoys at least a momentary relief. This ought to cause no 
surprise, the ant consults its own interests first and foremost, and however mar- 
vellous we may consider the instinct which guides it, still from time to time in 
particular circumstances it may be at fault. Its fallibility increases with the need 
it has of the aphis. All the instances in which the ant helps the aphids, carries 
them from one plant to another, and shelters them from the inclemencies of the 
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weather have been collected with great satisfaction. These operations are 
wonderful, I admit, but I see no advantage in exaggerating their significance. 
When vigorous aphids are taken captive and die shortly afterwards I conclude 
that were it not for the ants they would have lived and pumped nourishment from 
the plant for a much longer period, and would have multiplied to the plant’s 
detriment. We sometimes see these captives dragged away even from indoor 
plants before the autumn, when there is no fear of severe weather; therefore 
either the instinct of the ant is at fault, or else what it is seeking for above all is 
to have its purveyor within reach. In any case it relieves the plant. 


3. The aphis injures the plant in two ways: it withdraws the sap, and it 
secretes an injurious fluid. This fluid “‘spreads over the leaves and branches, 
and by holding the dust and corpuscles floating in the air, blocks up the stomata of 
the epidermisand often causes the plant to perish.”’ (Provancher: Le Verger Cana- 
dien, p. 41.) The service rendered to the plant in this case is more direct and I 
think more important than in the two preceeding cases. However, we must not 
generalize too much, but rather make some necessary distinctions. Some aphids 
produce but a small quantity of this sweet liquid; the harm to the plant and 
consequently the services rendered by the ant are then less appreciable. This 
is the case, for example, with the aphis rudbeckiae Fitch. As the ants themselves 
are not numerous they cannot do any considerable damage. When the aphids 
secrete a considerable quantity of this honey dew two alternatives arise. The 
aphids are either extremely numerous and completely cover the plant, or are 
thinly scattered over the branches and leaves. If the aphids be very close to- 
gether the little drops of the secretion, having no part of the plant to cling to, 
fall to the ground. At once the service rendered by the ants is considerably 
diminished. In the second case the drops remain on the plant and the ant is more 
useful. In both hypotheses there is a sort of compensation: when the aphids are 
less numerous, the plant suffers more from the secretions; on the other hand, the 
more numerous are the aphids the more numerous also are the ants, provided 
other favourable conditions be realized. 


To sum up: the ants help the plant in three ways: first, they accidentally 
bring about the death of the aphids or at least cause a delay in their injurious 
action; secondly, they keep them in captivity and force them to observe a fast 
which is sometimes fatal; thirdly, they absorb the secreted matter \which might 
block the stomata. 


Ii—Harmfulness of Ants. 
I think I have given the ants sufficient credit for the good they do;a revelation 
of their misdeeds will not be out of place. 


First, truth obliges me to say that any service rendered to the plant is alto- 
gether accidental. The facts given above are an implicit proof of this. If the 
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ant were endowed with reason, I should say that it performs a good act against its 
will. What it seeks first and even exclusively is its own good, and all its inter- 
course with the aphids bears the marks of the purest egoism. 


It remains for us to see some of the evils which the plant suffers. I shall col- 
lect them under three heads: the protection of the aphids; the propagation of the 
aphids; the isolation of the plant. 


1. Protection of the aphids. This protection is twofold; from the inclem- 
encies of the weather, and from their natural enemies. The protection against 
the weather in summer has but little importance; it is otherwise in the spring and 
autumn. It frequently happens that aphids hatched early in the spring are ex- 
posed to death from a late frost, if left on the plant or on the surface of the ground. 
The ants, however, often drag them into their nests. Here they are sheltered 
from the cold, and may attack the roots of the plants. In the autumn, the last 
of the last generation would be frozen before reproduction could take place, were 
they not interfered with; but thanks to the enforced confinement their complete 
development is rendered possible. This captivity has another advantage which 
extends even to the individuals that would have the time to lay their eggs before 
the frost, namely, the eggs are less exposed and are guarded by the ants when 
necessary. This brings me to the discussion of the protection from their natural 
enemies. 


Many naturalists have asserted that insects which live on aphids are driven 
away by the ants. I willingly admit this, but with some restrictions. In the first 
place, are we certain that this is done in order to protect the aphids? It may well 
be that the ant is merely taking precautionary measures to avoid an attack which 
it believes is directed against itself. This hypothesis, I think, may enable us to 
interpret many of the facts, and moreover it affords an explanation of the mania 
for imprisoning aphids in the middle of summer. Further we must not confuse a 
' double flight ;with the pursuit of a fugitive. An ant at the top of a plant suddenly 
perceiving an insect climbing up, and attributing evil intentions to it, will hasten 
todescend; the insect fearing for itself will retreat, and we have thus two fugitives 
hurrying in the same direction. / 


Everything happens as if the ant were in pursuit of a fugitive insect. I was 
able to witness this spectacle by forcing a harmless insect up the plant. If the in- 
sect be carnivorous and of respectable size the ant does not wait for it to manifest its 
intentions. The following is a convincing proof that we must not exaggerate 
the courage of the ant. I took some ants living among the aphids of the apple 
tree and placed them on plants infested by the Rudbeckia aphis. They moved 
_ about slowly at first, but as soon-as they met the aphids there was an indescribable 
panic; in most instances indeed they threw themselves to the ground to escape 
more quickly. Yet what could cause them less injury then an aphis? We must not 
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conclude that the ant never chases away the enemies of the aphids; too many 
authors hold the contrary opinion and I agree with them. Exaggeration, however, 
must be avoided. 

It is difficult to determine the harm which the ant does the plant by protect- 
ing the aphis. But it is certain that this harm more than counterbalances the ser- 
vice rendered in the cases mentioned above. The service rendered is accidental, 
whereas the injury results naturally from the circumstances. The ant feeling that 
it is stronger than the enemy of the aphis instinctively gives chase to it and will do 
so every time it meets it. In spring and in autumn the chase will be more vigorous 
since the number of aphids is smaller. Now it is precisely during these seasons that 
this insect might be of the greatest help; in the spring by devouring even in one 
aphis many generations of aphids, and in the autumn by preventing the produc- 
tion of eggs. 


2. The propagation of the aphids——This is to my mind the obscurest point in 
the history of ants and aphids. Many marvellous facts are recorded by the 
authors, but I fully agree with Mr. Kellogg’s opinion that ‘‘most of the stories of 
ants and aphids printed in popular natural history books need to be tested by care- 
ful observation.”’ (American Insects, p. 175.) It will be sufficient here to recall one 
of the best known facts without giving any detailed explanation. The aphis 
found on the root of maize is hatched before the maize has struck root. The ants 
take it and place it carefully on the roots of various plants, and there protect it 
until the maize has germinated, and then they bring it back to its proper abode. 
This fact, which is perfectly authentic, is a striking example of the harm the ant 
may do. The same instinct is manifested in another way, which is perhaps more 
important. Even if the aphids are hatched on their favourite plant they may 
be transported elsewhere. The ants build their nest near a plant not yet infested, 
and then go hunting for aphids. They spare no labour and sometimes fetch them 
to the plant from a considerable distance. In the spring this transportation of the . 
wingless generations is fatal to the plants. Eventually of course the aphids might 
undertake the journey of their own accord, but it would be longer and much more 
dangerous, for the ant follows a beaten track and carefully protects its precious 
burden. Now, the multiplication of the aphids depends to a large extent on the 
quantity of sap at their disposal. In the spring the sap is very abundant, and if 
the aphids are scattered over a larger number of plants, they have more and _ better 
opportunities for propagation. Hence the harm done‘is considerable. 


3. The isolation of the plants ——This is the last part of my thesis: ‘‘ants are all 
the more injurious, the smaller the plants are.’ In developing my thought I shall 
use only a few of the numerous facts I have observed. 


(a) Some Amaranthus tricolor and Amaranthus caudatus were literally 
covered with aphids, while a large number of ants ran about in all directions. In 
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some of the underground galleries beneath the plant aphids were kept. In digging 
these galleries the ants, either accidentally or perhaps in order to allow the pris- 
oners sustenance, had uncovered the roots and rootlets of the plant. In some 
cases two-thirds of the roots were thus isloated, and therefore were unable to draw 
the necessary nourishment from the soil. 


(b) The growth of some young Acer Negundo was very slow although they 
were planted in good soil. With the exception of some ants that visited them 
occasionally, they were not infested by insects. These ants, however, seemed to 
have their nests near the roots. Through curiosity I gently uncovered the roots 
of some saplings, and great was my surprise when I found them covered with small 
white aphids. Innumerable ants mounted guard over these lodgers. Here again, 
either to facilitate travelling or to help the aphids, the ants had laid bare the roots. 
Thus was explained the slow growth of the maples. The only channels of nour- 
ishment left to them were a few roots still embedded in the earth, and the small 
quantity of sap thus obtained was taken by the aphids. 


(c) The flowers of the Amaranthus caudatus mentioned above droop and 
trail on the ground. When the aphids swarm over them, the ants pile up the earth 
_around them and bury them. Thus they are cut off from the light and liable to rot. 
The same will happen to any plant infested by aphids and visited by a number of 
ants, if the stalk or a branch be bent to the ground. 


The reasons why the injury is greater in the case of smaller plants are: 


1. The stalk being shorter, the trips from the ground to the branches are 
more frequent; and hence since the ants spend more time off the plant, there is 
greater need of underground galleries. 


2. The smaller roots are more easily isolated, whereas large roots would be 
laid bare only on one side. 


This will be sufficient, I think, to prove that we must not look upon the ants 
as useful because of their relations with the aphids; for we have seen that their 
misdeeds outweigh incomparably the good they accomplish. Therefore they must 
be prevented from settling near plants which are attacked by aphids, especially if 
the plants be annuals or biennials. The aphids themselves will certainly not com- 
plain for there is nothing to prove that they set a high value on the friendship of 
the ants; on the contrary the desperate efforts they make to escape from captivity 
show that a benefit would be conferred upon them by this measure. 


[N.B.—This paper was originally written in French. For the translation I am 
indebted to Rev. F. Downes, S.J.] 
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THE CONTROL OF THE WHITE-MARKED TUSSOCK MOTH. 


By J. M. Swaine, In charge of Forest Insect Investigation, Entomological 
Branch, Ottawa. 


The shade trees of our cities and towns form an asset of enormous value. The 
beauty of their foliage and the comfort afforded by their shade help to render our 
cities habitable during the hot summer months. 


Their value is partly expressed in money in the increased property values. 
Real estate dealers haveestimated theincreased property value due to trees on and 
near residence property at 40% to 100%. Large and fine trees have been valued 
by competent authorities at from $150 to $500. If the shade trees were entirely 
removed from a good resident street in Montreal, how would property values on 
the street be affected? Without any question our city shade trees form an asset 
worth many hundreds of thousands of dollars, and it is plainly worth while to 
spend a few thousand dollars in their protection when this is needed. It is un- 
fortunate that our shade trees have been almost entirely neglected in many places 
until the greater part of them are more or less seriously weakened by boring in- 
sects and fungous diseases, and are defoliated by periodic outbreaks of leaf-feeding 
caterpillars. 


In addition to the danger from their insect and fungous enemies the trees 
have to contend with extremely adverse soil conditions and atmospheric conditions 
as well as with breakage from wind and ice. Protection against breakage is 
largely insured by a proper support of bolts and chains. 


The control of fungous diseases consists chiefly in excavating all the decayed 
wood, disinfecting with creosote the clean wood surface thus exposed, and filling 
the cavity with cement. Scars from pruning or any other cause should be disin- 
fected with creosote and coated with tar, leaving the cut edge of the bark and 
cambium clean. All dying and dead trees and parts of trees should be removed 
and burned early in the season before the insects and fungi which they contain can 
spread to other trees. 


The most serious insect injuries to shade trees are caused by boring grubs or 
caterpillars and leaf-feeding caterpillars, grubs and saw-fly larvae. 


The most effective general measure against large wood-boring larvae is to cut 
out and destroy the young borers with a sharp knife and a wire, or to kill them 
within their burrows by injecting therein carbon-bisulphide from a small syringe 
and closing the opening{with putty, soap or clay. After twenty-four hours the 
dead larvae should be removed if possible, the cavities disinfected, and then filled 
with cement or putty. 
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THE WHITE-MARKED Tussock.—1, an egg-mass attached to a cocoon; 2, a caterpillar feeding upon a leaf; 
3, the female moth and a freshly deposited egg-mass; 4, the male moth. Figs. 1, 
2 and 3 are trom Bul. 312, Geneva Agric. Exp. Station. 
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Defoliating insects are controlled by spraying the infected foliage with lead 
arsenate as soon as possible after the attack has commenced, or if the time can be 
estimated, just before the eggs are hatched. 


The white-marked tussock moth is an excellent example of our defoliating 
caterpillars, and an account of its control will be opportune at the present time, 
since we are threatened with an outbreak of its caterpillars this coming summer. 
The species is native to this country, and is found on deciduous trees nearly every- 
where each season in varying numbers. In the Maritime Provinces and in the 
region bordering on the St. Lawrence River and the Great Lakes its caterpillars 
periodically become exceedingly numerous and are recognized as one of our most 
serious shade tree pests. The last outbreak in Quebec Province ended in the sum- 
mer of 1911. The white-marked tussock is frequently injurious in orchards, 
and destroys the young fruit in addition to defoliating the trees. 


Description of the Insect. 


The Adult—The two sexes of the adult stage are strikingly different in 
appearance. The male is a beautiful greyish moth, about an inch and a half 
across the wings when spread, with tufted legs, feathered antenne, and trans- 
verse wavy lines across the fore wings. 


The female, on the other hand, is a very stout and clumsy creature, greyish 
in colour, almost without markings, and nearly wingless. She usually crawls 
upon the cocoon from which she has emerged, and after pairing deposits there 
her mass of eggs, and dies. 


The Eggs.—The eggs are deposited in masses containing from one hundred 
to five or six hundred; one egg-mass is laid by each female, usually upon the 
empty cocoon. The mass of eggs is covered by a thick layer of white frothy 
fluid which hardens rapidly, and, in addition to holding the eggs together, pro- 
tects them from adverse weather conditions, and in some measure probably 
from their enemies. The individual eggs are small, whitish, and nearly spherical. 
The egg-masses of the closely related rusty tussock moth are laid bare upon 
the cocoon, without the frothy covering, and are thus easily distinguished from 
those of the White-marked Tussock. 


The Caterpillar —The length, when full grown, is slightly more than an inch. 
The colours are in longitudinal bands, more strongly marked behind, yellow below, 
greyish on the sides, with a bright yellow, subdorsal band above on each side 
of a median black band. The median dorsal line bears four prominent white or 
yellowish brushes of hair, one on each of the first four abdominal segments, 
and a small coral red tubercle on each of the sixth and seventh segments. The 
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head and the upper part of the first thoracic segment are bright coral red. Two 
long black pencils of plumed hairs project from the sides of the first thoracic 
segment over the head, and a similar pencil upwards and backwards from the 
median line of the eighth abdominal segment, the twelfth including the head. 
The body is sparsely clothed with long, greyish hairs arising in radiating tufts 
from yellowish tubercles. 


The rusty tussock ‘caterpillar differs in being less brightly coloured atid 
in having a pencil of long black hairs on each side of the fourth segment behind 
the head. 


The Pupa.—The adult caterpillars spin greyish silken cocoons attached 
usually to the bark of tree trunks. Within the cocoon the caterpillar changes 
its skin and appears as the chrysalis. The male chrysalis is brown or nearly 
black, and sparsely clothed with greyish hairs; that of the female is much larger, 
without the distinct wing cases, and has a transverse patch of light-coloured 
scales across the back of each of the first three segments behind the head. The 
cocoon of the female is tougher and darker in colour than that of the male. 


The Life-History and Habits. 


The winter is passed in the egg-stage in the white conspicuous egg-masses, 
attached usually to the cocoons. Normally the egg-masses are deposited upon 
the trunk and the under side of the larger branches, but in seasons of great 
abundance they occur in considerable numbers in the upper parts of the trees 
and upon nearby objects, such as fences and buildings. 


The eggs hatch usually during the month of June. In very early seasons 
in the district about Montreal, some egg-masses hatch in the last week of May, 
and the greatest activity in hatching is in the first half of June; in late seasons 
the greatest activity in hatching is in the last half of June, and many egg-masses 
remain unhatched until early in July. The species, therefore, remains in the egg- 
stage for practically ten months, from about the end of July until the following 
June, and a long period is offered for control by the removal of the egg-masses. 


The young caterpillars spread somewhat over the foliage, and feed individu- 
ally on the under surface of the leaves, dropping by means of a thread of silk 
when disturbed. As they increase in size the wandering habit becomes more 
marked, and they devour the greater part of the leaf, seriously or completely 
defoliating the trees when their numbers are great. They complete their growth 
in from four to six weeks. Many of the large caterpillars wander about freely 
from tree to tree, so that trees which have been previously clean may become 
very badly invested by them. The older caterpillars are thus distributed locally 
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by these wandering habits. It is probable that the small caterpillars, when 
suspended on the silken thread, may be carried considerable distances by winds, 
and the infestation still further extended in this way. When the caterpillar 
becomes full grown, during July or early in August, it comes to rest, normally 
upon the trunk or larger branches, but during an outbreak, upon any part of 
the tree or upon neighbouring objects. Here it spins a greyish cocoon composed 
of silk and hairs from the body firmly attached to the bark or to the object 
upon which it rests, and within this it changes to the chrysalis or pupa. About 
ten days or two weeks are passed in this condition, and then the adult moth 
appears from the cocoon. The wingless female seldom moves away from the 
cocoon out of which she has emerged; usually she crawls upon it, and after 
being fertilized by a male and depositing there her whitish egg-mass, dies and 
usually falls to the ground. The male caterpillars cease feeding and spin their 
cocoons earlier than the females, and produce distinctly smaller chrysalids. 


There is only one brood annually in Quebec Province. 
The Injury. 


The extensive defoliation by the caterpillars destroys the beauty of the 
trees for much of the season, and often injures them so seriously that branches 
either die outright after repeated attack, or become so weakened thereby that 
they gradually succumb to injury by other insects such as borers, and fungi. 


The list of trees attacked by the white-marked tussock includes a large 
number of our deciduous shade trees, and even a few conifers. In Eastern 
Canada the favourite food trees appear to be willow, birch, horse-chestnut, 
basswood, elms, maples, poplars, and fruit trees. 


Natural Enemies. 


This species has a very large number of natural enemies. Minute hymen- 
opterous parasites breed within and destroy the eggs, a large number of hymen- 
opterous and dipterous parasites kill the caterpillars and pupz, and various 
predaceous insects also aid in reducing their numbers. Certain fungi and bacteria 
which spread rapidly in epidemics, destroy great numbers of the caterpillars, 
and are sometimes a chief agent in their control. 


The last outbreak of the white-marked tussock in Eastern Canada, as 
already mentioned, extended from Halifax to Western Ontario, and lasted, in 
all, from 1903 to 1911. It was not anywhere abundant throughout the whole 
period, however, and was brought finally and suddenly to a close by the action 
of parasites and fungi. The species has bred in obscurity since that time, and is 
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just now coming again into prominence, since the scarcity of its parasites has 
allowed it to breed to such great numbers. Eventually they will again effect its 
control, in time probably to save the life of the trees, but not soon enough to 
prevent much injury in addition to the disfiguration of the trees during the — 
summer. 


A few of our native birds feed upon hairy caterpillars such as the white- 
marked tussock, and are important factors in natural control in sections where 
they are still numerous. Unfortunately, man and the English sparrow have 
united to drive these useful birds away from the neighbourhood of our cities, 
towns, and larger villages, with the result that the white-marked tussock and 
other destructive insects find our centres of population more acceptable to them 
than the open country. The protection and encouragement of our insectivorous 
birds is a most important method of insect control. 


Control Methods. 


One of the most important methods of preventing serious insect injuries is 
found in the provision of the best possible conditions for tree development. 
Proper surgical treatment to remove rot infections and fill the resulting cavities, 
and to support the weakened parts with cement, iron bolts and chains, so as to 
prevent breakage, as well as the provision of abundant water in dry seasons, and 
general precautions against injurious insects, help the trees to a vigorous condition 
that withstands more successfully the severe periodical insect outbreaks. 


The life-history of the white-marked tussock discloses two periods, the egg 
and the larval stages, during which control measures may be successfully applied. 
The eggs may be destroyed, and the caterpillars may be killed by poison. 


The Destruction of Egg-Masses. 


The more effective and economical method for application in cities and towns 
is usually considered to be the destruction of egg-masses during the dormant 
season, combined with banding the tree trunks. Fortunately the white masses 
are so conspicuous that they are at least easily observed. The species is present 
in the egg-stage for practically ten months of the year, in this climate, and a long 
period is thus offered for the removal of the egg-masses. 


If the eggs are entirely removed from a group of trees during the fall, winter, 
and spring, and the trunks are properly banded to prevent reinfestation by wander- 
ing caterpillars, the foliage will be counts protected from tussock caterpillars 
for the season. 
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Hook or Scraper for removing egg-masses; used 
by the Toronto Park officials. 


Wire Brush for removing egg-masses. 


a 
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The egg-masses are either killed by painting them with creosote, or removed 
by means of wire brushes or scrapers. 


Painting with Creosote——The egg-masses may be killed by painting them with 


creosote by means of a brush. Rubber-set paint brushes are used, attached to 


light pine poles, about 16 feet long and 114 inches square. The creosote is darkened 


_ with lampblack so that the painted egg-masses can be more easily distinguished. 


The Egg-mass Remover.—A special wire brush, 5 inches long and 1 inch wide, 
has proven very efficient in removing the egg-masses. A narrow hoe-blade, 
6 inches long and 2 inches wide, has also been used effectively. An excellent scraper 
is used in Toronto for this purpose. It is a short spoon-shaped blade, 21% inches 


- long and one inch wide, with moderately sharp edges. Saw teeth filed on the 


edges make it somewhat more effective. The brush or hoe-blade is attached to a 
long handle; two lengths may be employed, one of 10 feet and the other 18 or 
20 feet. 


The work of removing or destroying the egg-masses is done usually by gangs 
of three men each, equipped with an extension ladder, and either egg-mass re- 
movers and canvas sheets or creosote outfits, one man directing the work from the 
ground. 


When the egg-masses are removed by brush or scraper, some of them are 
broken and the eggs are scattered about the ground. Many of these eggs would 
probably survive and reinfest the trees; and it is therefore advisable to spread large 
canvas sheets on the ground beneath the trees before the operation so that the 
eggs may be easily collected, or else to have all the trees properly banded before 
the hatching time of eggs in the following season. 


In collecting the egg-masses, care should be taken not to remove the cocoons 
which do not bear the eggs. These cocoons contain useful parasites, and they 
should be preserved; they are easily distinguished from the true egg-masses by their 
darker colour. 


Spraying with Arsenates. 

When the egg-masses have not been removed from the trees, and the cater- 
pillars are numerous upon the foliage, it is possible to prevent further injury by. 
spraying the trees with lead arsenate paste at the rate of 5 to 15 pounds to 100 
gallons of water. Lead arsenate is better for this purpose than Paris green, since 
it can be used in stronger solutions without danger of serious injury to the foliage, 
and it adheres to the leaves for a much longer time. Five pounds of lead in one 
hundred gallons of water will kill the caterpillars at the time of hatching, 10 pounds 
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of poison should be used if the caterpillars are more than a few days old, and 15 
pounds after they are one-third grown.! 


The first application should be made, if possible, just before the eggs hatch, — 
or at least as soon as the caterpillars appear; the sooner they are killed the less 
the injury will be, and also the caterpillars are much less readily killed by poisons 
after they become one-third grown, or even after a few days’ feeding. Their 
first meal should carry the poison. 


After the caterpillars have been killed by the use of poison, the trees may 
again become infested by the older wandering caterpillars from nearby foliage. 
While these may actually cause little injury to the foliage, they will spin their 
cocoons on the trunks and branches and infest the trees for the following season. 
For this reason it is necessary to band the trunks before the caterpillars begin to 
migrate. 


Banding the Trees. 


It has already been pointed out that after the egg-masses or the caterpillars 
have been destroyed the trunks of the trees should be banded so as to prevent 
reinfestation by wandering caterpillars. - If there is any danger of infestation 
from hatching eggs on the ground or on objects near the trees the bands should 
be applied before the eggs hatch, and at the latest they should be in place before 
the migration time of the caterpillars. The date of hatching varies so widely 
with the weather conditions of the season that no definite date can be recommend- 
ed, but the bands should usually be in place by the middle of June, and in some 
seasons before that time. 


Tree Tanglefoct—Several devices for preventing the caterpillars climbing 
the trees, such as bands of cotton, burlap, metal and various sticky substances, 
have gradually given place to the sticky mixture known as ‘“‘Tree Tanglefoot,” 
which may be obtained in bulk from any dealer in insecticides. A fair substitute 
may be made by boiling together equal parts of castor oil and resin. 


The tanglefoot is applied with a wooden paddle so as to form a complete 
ring about the trunk, 4 inches wide, from 5 to 8 feet from the ground. Before 
the mixture is applied the surface of the trunk on which the application is to be 
made should be scraped unless the bark is already sufficiently smooth. The 
tanglefoot gradually hardens on the surface, and it is therefore advisable to break 
its surface by scraping it over with a coarse comb at intervals of ten days or two 
weeks. Instead of applying the tanglefoot to the bark it may be spread upon a 
strip of canvas or burlap fastened around the trunk. 


‘The powdered form of !ead arsenate is used at one-half these strengths. 


may reinfest the clean trees after all ordinary precautions have been taken; and 
it is therefore necessary to band telegraph and telephone poles whose wires have 
any connection with the shade trees to be protected, or to cut out with trimmers 
the branches which connect with the sources of infestation. 


Spraying Outfit—For spraying city shade trees effectively it is absolutely 
necessary to have an efficient spraying outfit. A power sprayer is required, cap- 
able of giving from 400 to 600 pounds pressure, and with a pump capacity great 
enough so that a solid stream may be held constantly from 65 to 85 feet up from 


the nozzle. These requirements should be insisted upon when purchasing spray- 


ing outfits for shade-tree work. 
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While the trees are being banded, any connections with infested locations 
- should be broken. Telegraph wires or branches interlocking with infested trees 
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THE USE OF CHEMICAL SPRAYS FOR COMBATTING WEEDS. 
By J. Adams, M.A., Botanical Div., C.E.F., Ottawa. 
That the problem of weeds is a burning question in the Province of Quebec 


as it is in most other parts of Canada will admit of no doubt whatever. A recent 
correspondent in a letter dated 11th August, 1916, writes as follows:—‘“This 


summer at Franklin Centre, Quebec, I employed part of my vacation exploring — 


the plant life of the district and was much interested in the number of weeds 
found there. I found forty different varieties along the road side in a distance of 
not more than a quarter of a mile, not counting small chickweeds, etc.; I found 
there a Goatsbeard which I had not seen anywhere else in Canada. It seemed to 
be causing a good deal of annoyance to several of the farmers.” 


While it is probable that the hoe and the cultivator will always remain as the 
principal weapons to employ in the fight with weeds, still any other aids that may 
help to make the fight more favorable for the farmer are always to be welcomed. 
One of these auxiliary forces is to be found in chemical methods. So long as ex- 
travagant claims are not made for them and so long as they are used in their 
proper place chemical sprays are likely to play a useful part in farm economy. 


It may happen that a grain crop is badly infested with some weed where the 
only alternatives are hand-pulling of the weed or allowing it to go to seed. Hand- 
pulling is in most cases quite impracticable owing to scarcity of labor; if, how- 
ever, the weed can he so damaged (although not killed) by the use of some spray 
that the formation of seeds is prevented and the grain plants are given more 
space to mature, the gain to the farmer is very considerable. 


On land that has been allowed to become very foul with weeds it may in some 
cases be desirable to apply some strong chemical that will destroy all kinds of 
vegetation at the same time. If this is done early in the season it may be quite 
possible to destroy the weed and yet secure a fair return from some of the later- 
sown crops such as corn or turnips. 


There are also numerous plots of waste ground in towns, miles of roadsides 
all over the country, railroad tracks, and large areas of stony or rocky ground that 
cannot be cultivated, where the employment of chemical means for keeping down 
weeds might be profitably considered. 


With the exception of some work on dandelions and wild mustard, very 
little seems to have been attempted in Canada in the matter of experiments to 
control weeds by chemical solutions. Some few results obtained in the year 1916 
at Ottawa are given below; time did not permit the continuation of these experi- 
ments in 1917. 
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_Chemical Substances Used. 


The more useful chemical substances that have given promising results when 
applied for the purpose of killing weeds are as follows:—Sulphuric acid, iron’ sul- 
phate, copper sulphate, common salt, caustic soda, sodium arsenite, carbolic 
acid, orchard heating oil, and fuel oil. 


Sulphuric acid or oil of vitriol. Owing to its corrosive effect on the spraying 
apparatus this chemical can only be used in a fairly weak solution. The propor- 
tions vary from 3 to 10 per cent of acid and the spray is applied at the rate of 60 
to 134 gallons peracre. It has no injurious action on wheat, oats, or barley crops. 
It should be applied when the weed has from 3 to 5 leaves. The solution is 
effective 3 or 4 hours after application and has a fertilizing effect on the soil. 


Iron Sulphate or Copperas or Green Vitriol.—A solution varying in strength 
from 15 to 20 per cent is usually employed; this strength may be obtained by 
dissolving 100 pounds of the sulphate in 52 gallons of water, which quantity is 
sufficient to spray one acre. It has no injurious effect on grain crops or grasses or 
peas but cannot safely be employed with a bean crop. A 20% solution is too strong 
to use in a field of flax, considerable injury resulting when that strength is applied 
to flax 5 inches high. Grain crops should always be sprayed before the plants 
have “‘headed”’ or come into ear. 


Copper Sulphate or Bluestone or Blue Vitriol—This may be used wherever 
iron sulphate is recommended but in a much weaker solution. From 8 to 12 pounds 
of copper sulphate are used to 52 gallons of water; 50 to 75 gallons of the solution 
are applied per acre. 


Common Salt or Sodium Chloride-—This is one of the easiest and safest 
sprays to use. A 20% solution is generally employed; 150 pounds to 60 gallons 
of water will spray one acre. The chief drawback to the too frequent use of this 
chemical is that it may permeate the soil to such an extent as to check the growth 
of other plants before it is finally washed out by rain. 


Caustic Soda or Sodium Hydrate-—A 5% solution (2 pounds in 4 gallons of 
water) is employed but as this chemical is likely to kill all other vegetation it 
can only be used on waste ground or on ground that is not intended to be used until 
the chemical has been washed out of the soil. 


Sodium Arsenite-—This is used at the rate of 1% to 2 pounds in 52 gallons 
of water per acre. It is very poisonous and great care is necessary in its use; the 
powder is dangerous to health if inhaled. 


Carbolic Acid is used chiefly for the destruction of plants growing on waste 
ground, the strength of solution employed varying from 12'%4% upwards. 
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Orchard Heating Oil has been used to destroy wild garlic but it destroys all 


other vegetation at the same time. The spray should be applied at the rate of 4 


75 gallons per acre and in the form of a fine mist. It is not poisonous and does not 
injure the soil. If applied early in the season a late crop may be grown. It can 
be obtained from the Standard Oil Company. 


Fuel Oil is useful for killing plants on waste ground or garden paths. After — 


its use the soil remains sterile for a considerable period. 


The usual precautions in reference to spraying should be carefully observed; 
poisonous substances should be handled with great care and should not be used on 
pastures where live stock are allowed to roam about; the spray should be applied 
in the form of a fine mist; spraying should not be attempted if rain is expected 


to fall within 24 hours as much of the spraying solution will be washed off the — 


plants before it has had time to take full effect. 


When weeds are growing in a field crop judgment must be exercised in apply-- 


ing a spray of such a nature or such a strength that the crop will not be injured 
as well as the weed. The amount of injury inflicted by a spray on any plant 
appears to depend largely on the nature of the external surface of the plant in 
question as well as on the manner of its growth. Some plants have a smooth or 
waxy surface to which the spraying solution does not adhere; in such cases no in- 
jury follows the application of the spray. In those plants which are most sus- 
ceptible to the action of the spray the surface is easily wetted by the liquid used. 
In other cases the ends of the leaves are injured but as the growing parts of the 
plant are deepseated and thus protected from the action of the spray new leaves 
are soon formed and the plant recovers. 


Weeds, as a general rule, are more susceptible to the action of sprays when 
they are very young; when they are older the spraying fluid cannot penetrate so 
readily into the tissues of the plant. 


Among plants on which spraying fluids of the ordinary strength have no 
effect are the following:—Grain crops such as wheat, oats, etc., also grasses 
generally, both grasses used for hay and weed-grasses such as wild oats and quack 
grass; stinkweed or penny cress, lamb’s quarters, perennial sowthistle and various 
others which do not occur in the Province of Quebec. 


It might be possible to add some gummy or adhesive substance to the spray- 
ing solution which would cause it to adhere to smooth-leaved plants but this does 
not appear to have been tried. A more serious difficulty would probably be the 
danger of grain crops being injured at the same time as the weeds, but this might 
be surmounted by spraying when the grain is very young when recovery from any 
injury might be expected to take place in a short time. 
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Spraying Results at Ottawa. 

Before giving a summary of the success achieved by various experimenters in 

_ checking different species of weeds by the help of chemical sprays a few of the 
F results obtained at Ottawa may be noted. 

& The weeds chiefly experimented with were wild mustard, purslane, dan- 
_delion, and Canada thistle. The chemical substances used were iron sulphate 
_ (20% solution) and sodium arsenite (1 part in 250 of water). 


Plot 1.—A small plot of wild mustard in full flower with some pods forming 
_ was sprayed with iron sulphate on 24th June. On 26th June not only the leaves” 
_ but the whole plants were blackened and apparently dead. On 26th July some 
_ shoots had grown out from the lower part of the stem and were bearing flowers and 
young fruits. 


Plot 2.—Some purslane plants were sprayed with iron sulphate on 13th 
— July. On 20th July little or no effect was observed as a result. 


“a 


Plot 3—A small plot of Canada thistle was sprayed on 29th-July with iron 
sulphate. On 4th August the leaves were considerably blackened. 


Plot 4—A small area of grass on a lawn measuring 10 by 10 feet which was 
thickly covered with dandelions was sprayed several times during the season 
with iron sulphate. The first spraying was on 22nd June; on 26th June the greater 
part of the plot was quite blackened, all the dandelion leaves and white clover 
leaves being killed. . 

On Sth July the plot was sprayed a second time and the third application was 

made on 29th July. A few dandelion leaves had made their appearance between 
the second and third sprayings. On 31st August there were still a few dandelions 
surviving which were sending our fresh leaves. . 


ad 


Plot 5.—Part of a path infested with weeds was sprayed with ‘sodium arsenite 

on 28th June. The principal weed present was Poa annua L., but there was also 

-a considerable amount of dandelion, shepherd’s purse, !amb’s quarters, Pol-y- 

-gonum aviculare L., Veronica peregrina L. On 30th June no perceptible effect had 
been produced. 


Plot 6.—A plot of Canada thistle was: sprayed with sodium arsenite on 
29th June. On 3rd July the plants were all blackened down to the ground level. 
White clover was all destroyed. On 26th July the thistles were sprouts again 
at the base of the killed stem. 


me. Plot 7.—A considerable area under hay measuring 8 by 6 yards which was 
badly infested with Canada thistle was sprayed on 8th July with rather less than 
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one gallon of Sodium Arsenite solution. The spray was directed chiefly at the 
thistles present. Other species occurring on the plot were white clover, dande- 
lion, yarrow, tall buttercup, wild strawberry. On 10th July the thistles were 
quite blackened. One-half of the plot was again sprayed all over with sodium 
arsenite on 13th July; on 18th July it was observed that not only the thistles 
but grasses and mst other vegetation were killed down to the ground level. 


Destroying Weeds by Heat. 


Although this method scarcely comes under the title given at the head of the 
present article, still, as it is so different from the usual methods of destroying 
weeds, it may conveniently be referred to here. 


A burning machine which uses 8 gallons of petroleum per acre has recently 
(1916) been tried in England. It consists of a number of blow-lamps like those 
used by painters, which project a very hot flame on to the surface of the ground 
thus destroying all weed growth. It has been used successfully to clear off the 
weeds between currants and gooseberries planted in rows. 


A somewhat similar idea was last year (1917) put into practice on the 
Spokane, Portland and Seattle Railway. A locomotive was provided with a series 
of blowtorches.arranged a few inches above the rails. It proved quite efficient in 
destroying weeds on the track. 


Weeds That May be Destroyed By Chemical Methods. 


For land that does not bear any crop, taking the question of cost into con- 
sideration, the most useful substances will probably be common salt, arsenite of 
soda, and fuel oil. In the case of shrubby growths if they are sprayed with 
fuel oil and then sprayed again when the leaves are dry and dead they may 
easily be set on fire. 


A South American railway company uses the following mixture to keep the 
track free from weeds:—white arsenic 72 grams, caustic soda 15.5 grams, 
phenolphthalein sufficient to give an intense coloration, water to make up to 100 
cubic centimetres. One part of this solution is added to 10 of water and applied 
by a special apparatus at the end of a freight train at.the rate of one quart per 
square yard. The Columbia and Ecuador Railways have adopted a liquid com- 
posed of equal volumes of a 17% solution of nitrateof soda and a 20% solution of 
arsenious acid. 


Ferns.—On hilly pasture lands the most troublesome ferns are the Hay- 
scented Fern (Dennstaedtia punctilobula Moore) and the Brake or Bracken 
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(Pieris aquilina L.). While cutting is probably the best remedy to employ in the 
case of these two species there may be considerable areas of land too stony for the 
use of the scythe. The best chemical to use is common salt, 150 pounds in 60 
gallons of water per acre. The ferns should be sprayed twice in the season, the 
first spray being applied before the spores are scattered. While salt has an injur- 
ious influence on young clover plants it is on the other hand relished by live 
stock. This difficulty can be surmounted by sowing clover seed after the second 
spraying. 

Arsenite of soda is equally effective in destroying these ferns but owing to 
its poisonous nature it is not to be recommended. 


Iron sulphate is stated to be ineffective as a remedy. In Scotland a 5% 
solution of sulphuric acid applied in July and August proved satisfactory as a 
remedy for bracken and the cost was only one-third of that of cutting. 


Red Sorrel or Sheep Sorrel (Rumex acetosella L.) —A spray of 20% solution of 
iron sulphate applied at the rate of 50 to 75 gallons per acre when the plant is in 
flower has been found effective. The spray does not injure grasses or grain crops 
but gives a check to clover and alfalfa. These, however, if the weather is moist 
soon recover. ; 


Orchard heating oil kills this plant as well as all other vegetation. When 
applied in the form of a fine spray a gallon will cover an area of 400 square feet. 
A second application may be necessary to finish off the weed. 


Lady’s Thumb (Polygonum persicaria L.)—This weed may be prevented from 
ripening seeds by spraying with 20% iron sulphate. 


Redroot Pigweed (Amaranthus retroflexus L.). Iron sulphate 20% should be 
used before it comes into flower. 


Wild Mustard (Brassica arvensis Ktze.).—A solution of iron sulphate (130 
pounds to every 52 gallons of water per acre) will prove satisfactory and will not. 
injure grain crops. It may be applied with success up to the time of flowering 
of the mustard. 


Instead of iron sulphate, copper sulphate may be used at the rate of 15 
pounds in 52 gallons of water per acre. 


A solution of 125 pounds of common salt in 50 gallons of water has been 
found to be as effective as a 20% solution of iron sulphate and will probably cost 
considerably less. 

A 10% solution of sulphuric acid applied at the rate of 60 to 134 gallons per 
acre will destroy wild mustard. 


Wild Radish (Raphanus raphanistrum L.).—A 10% solution of sulphuric 
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acid applied at the rate of 60 to 70 Ballons per acre has been used with good 
effect. It is very important to spray while the plant is quite young. © 


Shepherd's Purse (Capsella bursa-pastoris Medic.).—A 20% solution of iron — . 


sulphate will check it. 


Field Peppergrass (Lepidium campestre R. Br.) —Use 20% iron salen 


Wormseed Mustard (Erysimum cheiranthoides L.).—Use 20% iron sulphate. 


White Cockle (Lychnis alba Mill.) —A 30% solution of iron sulphate applied 
as the plants are coming into bloom has been recommended as a spray for this 
plant but it is doubtful whether this strength of solution could be safely used in 
a® grain crop. 

Purple Cockle (Lychnis githago Scop.).—Spraying with iron sulphate will so 
injure it as to prevent the formation of seeds. 


a Spurrey (Spergula arvensis L.).—Spray with 20% iron alphas to prevent 
the formation of seeds. 


Mouse-ear Chickweed (Cerastium vulgatum L.).—Spray when young with 20% 


iron sulphate to prevent the formation of seeds. 


Chickweed (Stellaria media Cyrill) —One thorough application of iron sulphate 
(15% strength) will kill chickweed if applied when the plant is young. 


Blackberry (Rubus sp.).—After cutting and burning the dried stems the new 
growths should be watered or sprayed at intervals with caustic soda (2 lbs. to 4 
gallons of water). 

A strong solution of common salt or the usual strength of arsenite of soda will 
prove equally effective. 


Vetch (Vicia sp.)—A 10% solution of sulphuric acid applied at the rate 
of,60, to 134 gallons per acre will destroy vetches. 
= os 


Poison Ivy (Rhus Toxicodendron L.).—This plant may be killed by spraying 
several times during growing season. The first spray should be applied as soon 
as the leaves are fully unfolded and the second and third at intervals of 10 to 14 
days later. The following substances may be used: 


1. A strong salt brine made at the rate of 3 pounds of common salt per 
gallon of water. 


2. Arsenite of soda at the rate of 14 pound per gallon of water. 
3. Orchard heating oil. 


4. Crude carbolic acid; a 124% solution applied three or four times during © 


the season at intervals of about 3 weeks. 


The advantage of spraying to kill this plant is that it is not necessary to 
- come into contact*with the leaves as would be necessary or unavoidable if an 
- attempt were made to cut it. 


Wild Carrot (Daucus Carota L.).—Spraying with a 10% solution of sulphuric 
aa applied at the rate of 89 to 134 gallons per acre will check it. 


Spreading Dogbane (A pocynum androsaemifolium \..)—When growing on 
waste ground it may be got rid of by spraying with a 5% or stronger solution of 
caustic soda. 


Corn Gromwell (Lithospermum arvense L.).—Spray with 20% iron sulphate 
_when the first blossoms appear. 


Heal-all (Prunella ealeares L.).—Repeated spraying with 20% iron sulphate 
will kill it. 


Dandelion (Leontodon taraxacum L.). There is no doubt whatever that 
dandelions growing on a lawn can be checked by spraying with a 20 per cent 
solution of iron sulphate, but the length of time required to kill the dandelion 
roots absolutely, seems never to have been finally settled. This chemical kills 
at the same time white clover, but does not appear to do any permanent harm to 
grass unless in exceptional cases. 


Experiments carried out at Guelph, Ont., during three years showed that 90% 
of the dandelions on a lawn were. destroyed by spraying six times during the 
season. Twenty gallons were used to spray one-eighth of an acre. The results 
obtained at Geneva, New York State, were not so satisfactory. After spraying a 
plot six times in the season and again six times in the following season, there were 
still alive 1085 dandelions on 1000 square feet; one and a half pounds of iron sul- 
phate per gallon of water were used for the first sprayings and two pounds per 
_ gallon of water during the second season. Further spraying in the second season 
had to be discontinued owing to injury to the grass. 


Clotbur (Xanthium canadense Mill.). It may be killed when three to eight 
inches high, by spraying with 20% iron sulphate. 


Greater Ragweed (Ambrosia trifida L.) This weed can be kept from forming 
seeds by spraying with a 20% solution of iron sulphate or 1144 pounds of sodium 


10 inches high. 


Common salt, 130 pounds in 52 gallons of water, is also a good spray for this 
plant. 


White T op (Erigeron annuus L.) Iron sulphate of the usual strength (20%) 
appears promising. 
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arsenite in 52 gallons of water. Spraying should be done when the grain is 8 to 
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Groundsel (Senecio vulgaris L.) Several sprayings with 207% iron slphate 
will prevent seed-development. me: 


\ 


i Bachelor's Button or Bluebottle (Centaurea cyanus L.). This weed can be — 
checked by spraying with a 10% solution of sulphuric acid applied at the rateof 
89 to 134 gallons per acre. 

Canada Thistle (Cirsium arvense Scop.). This plant when growing in grain 
crops may be prevented from seeding by spraying with sodium arsenite (2 pounds 
in 52 gallons of water) or common salt (150 pounds in 52 gallons of water) oriron 
sulphate (130 pounds in 52 gallons of water). | 

If sodium arsenite is used it should be applied when the grain is quite young 
so that the poisonous compound may be all washed off the straw by rain before 
harvest time. 


Summary. 


1. As in other parts of the country, weeds are a serious problems in the ic ; 
ince of Quebec. 


2. Chemical methods are specially applicable in grain crops and on stony 
or waste ground that cannot be cultivated. 


‘ gat 
Sor Ve ee ee oe va 


3. Most useful chemicals for the purpose, strength used, and amount per 
acre. 


4. Results of some experiments at Ottawa. 
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5. Destroying weeds by heat. 
6. List of Quebec weeds that can be checked by this method, 29 species in all. 
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THE MOST COMMON PLANT LICE OR APHIDS. 
By W. Lochhead, Macdonald College. 


_ Plant-lice or aphids are gregarious sucking insects, often abundant on many 
varieties of plants, and doing much injury. Three forms occur: 1. sedentary 
wingless, viviparous, agamic females; 2. migratory, winged, viviparous, agamic 
females; 3. sexual males and females—the females oviparous and wingless and the 
males winged or wingless. 


In general, plant-lice are soft-bodied and green, sometimes brown or black. 
The winged forms have four delicate wings with a few simple veins—the front 
pair much larger than the hind pair. The sucking beak is three-jointed; the legs 
and antennae are long and the eyes prominent. In autumn the sexual females 
deposit eggs that hatch in the spring into females which are often termed “‘stem- 
mothers.’’ These produce living females which in turn produce living females, 
and so on for several generations. As each female produces several young, and 
these mature in a short time, reproduction is very rapid. When autumn ap- 
proaches and food supply becomes scarce a brood of winged males and wingless 
females is produced. The females produce the winter eggs. Sometimes agamic 
females hibernate. 


Reproduction among the aphids may be represented diagramatically as 
follows: 


Pe 


O-P=-P-P-P-P-P-P 
Bid nak 


o. 
=pi. pe p=p~ “9 


a al 


Where O represents the overwintering egg, P the viviparous agamic wingless 
form, and =P= the viviparous agamic winged form, and ¢ and ¢ the sexual 
forms. 


There are many species of plant-lice, some feeding on one variety of plant, 
but many are capable of feeding on two or more varieties. Some feed for a time on 
one host plant, then migrate to another for the summer, finally returning to the 
first one in autumn. Some produce abnormal growths called galls, such as the 
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grape phylloxera gall, the cockscomb gall on the elm, the cottonwood gall, the Ne 


poplar gall, etc. 


Most plant-lice excrete a sweet liquid called “honey-dew” or “nectar,” ; 
which is attractive to ants, bees, wasps and other insects. On account of this 


honey-dew aphids are often attended by ants who guard them. Forbes has shown 
that the little brown ant (Lasius niger) has domesticated the Corn Root Aphis, 
which is cared for and controlled in all stages of its development. 


Fecundity. 


Regarding the powers of reproduction of aphids Webster and Phillips (Bul. 
110, U.S. Bur. of Entom.) cite the estimates of Huxley and Buckton. The former 
estimated that the tenth generation alone of a single rose aphis, were there no 
deaths, would contain more substance than 500 millions stout men; the latter 
computed that in 300 days, or 15 generations of 20 each, there would be 20% 
individuals, equal in weight to 1,638,400,000 men, supposing that 1000 aphids 
weigh 1 grain and 1 man weighs 2,000,000 grains. Another computer makes the 
possible number of individuals very much higher, viz., 210'°! It is believed that 
in the case of the spring grain aphis or “‘green bug’’ (Toxoptera graminum) re- 
production would not fall short of the figures given above as the average number 
of young produced in Indiana by each viviparous female for 1907-8-9 was’ 28.2. 
It is conceivable, therefore, how this pest is able to devastate vast areas of grain 
fields within a few weeks. 


Professor Forbes of Illinois (Bulletin 130) also computes the fecundity of the 
Corn Root Aphis on the basis of a generation of 12 to 15 young in 2 weeks. If all 
the progeny lived and multiplied at this rate for a season they would reach 
9 500,000,000! 


In the case of the Green Apple Aphis (Aphis pomi) A. C. Baker reports the 
average reproduction per insect for the entire season as about 40. As the stem- 
mother becomes mature about 1st May in Virginia, and there are from 9 to 17 
generations, or an average of 13, reproduction is very rapid. The potential number 
of green apple aphids in September from a single stem-mother would be 40%= 
671,088,640,000,000,000,000! . 


J. J. Davis reports for the Oat Aphis (A phis avenae) 15 generations for In- 
diana with an average of 30 young for each female. The progeny of one stem- 
mother at the end of the season would be 30". 


The same writer gives for the Pea Aphis (Macrosiphum pisi) the average 
number of young borne by female of 16 consecutive generations as 65. The 
progeny of a stem-mother at the end of the season would in this case be 65%. 
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Natural Enemies. 


Lady-bird beetles, syrphid maggots, lace-wing larvae, many parasitic 
hymenoptera, nymphs of tree-crickets, harvest-spiders, birds. 


Control. 


Spray with kerosene emulsion, whale oil soap solution, tobacco extract, etc. 


CHIEF ECONOMIC SPECIES. 


Common Cereal and Farm Crop Aphids. 


Apple Bud or Oat Aphis (Aphis avenae Fab.) —Sometimes called the Eu- 
ropean Grain Aphis; is often injurious to apple buds and appears before the other 
apple aphids. Stem-mothers appear early in May and are yellowish-green with 
three dark lines on back; progeny winged and blackish; migrate to grains and 
grasses in the second and third generations, winged and wingless generations. 
Migrate back to apple in September where mating occurs. Males produced on 
the secondary host and females on the primary host. Beak short and stout: 
thoracic shield dark; cornicles short and flanged; cornicles, antennae and feet 
black. 


Clover Aphis (Aphis Bakert Cowan).—Sometimes attacks the apple in the 
middle West. Eggs are laid on the apple; the pink stem-mothers appear early and 
give rise to green winged and wingless forms. The former migrate to clovers and 
give rise to several wingless generations. In late autumn the winged forms fly 
back to the apple and hawthorn where the eggs are laid. Honey-tubes are short. 


Corn Leaf Aphis (Aphis maidis, Fitch) —Bluish-green, with black legs, 
antennae and honey-tubes; a row of black dots on each side of back. 


Corn Root Aphis (Aphis matdi-radicis Forb.)—Bluish-green lice on the roots 
of corn, smartweed and other weeds; attended by brown ant (Lasius niger). (See 
Farmers’ Bul. 891, U.S. Dept. Ag.). 


Spring Grain Aphis or Green Bug (Toxoptera graminum Rond).—Infests 
cereals in spring; wingless form yellowish-green, with faint dark line along back; 
eyes black. Winged form larger, with darker thorax. Migrates to other regions 
and to grasses. Parasitized by Lysiphlebus tritict. 

Western Grain Aphis (Brachycolus tritici Gillette) —Is injurious to winter 
wheat in Montana. 

English Grain Aphis (Macrosiphum granarium Kirby).—Occurs on wheat, 
barley and the grasses, Agrostis, Bromus, Dactylis, Poa and Phleum and Cat-tail. 
Widely distributed in the U.S. 
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2. Common Fruit Aphids. 


Apple Bud or Oat Aphis (Aphis avenae Fab.).—See above. 


Green Apple Aphis (Aphis mali Fab.=A. pomi DeG.)—This aphis collects 
usually on the tips of tender shoots, on the under surface of the leaves, and when 
abundant attacks the developing fruit. Winters on twigs as black shining eggs 
which hatch just before leaf buds open; 1-12th inch long, pear-shaped; bright 
green; black, slender cornicles; inhabits the apple throughout the season; winged 
females occur during summer. Causes curling of the leaves to some extent, those 


of young trees suffering most. Several (10-15) generations in a season, and each 


generation shorter than three weeks, and each mother produces 70 young. 


Rosy Apple Aphis (Aphis sorbi Kalt= A. malifoliae Fitch=A. pyri Boyer)— 
This shade-loving aphis collects around the flower buds, the developing fruits 
and on the under side of the leaves. It causes nearly all the curling of the leaves 
and the “‘cluster-apples.’’ Larger than preceding; 1-9th inch long. Wingless 
females blue; honey-tubes yellow tipped with black, long and tapering; body 
covered with a powdery substance. Winged females with black thorax and red 
abdomen, honey-tubes long and black. Two small tubercles at end of abdomen; 
the late winged forms are migrants and have a black patch on abdomen, black 
bands across last segments of abdomen, and black spots on sides. Egg-laying 
females lemon-yellow, mate with migrant winged males. In this species also the 
males are produced on the secondary and the females on the primary host. After 
the third summer agaraic generations this species deserts the apple for the plantain, 
but returns in autumn. 


(Consult ‘‘Apple Tree IUsects of Maine,’ and Cire. 81, Bur. Engeeee: 


Dep. Agr). . 

Cherry Aphis, (Myzus cerast Fab.)—Shining black; long, slender honey tubes; 
antennae not as long as body, smoky,cauda pointed, black and hirsute. Is a pest 
of the cherry. Migrates to wild pepper grass. 

Clover Aphis (Aphis Bakeri Cowan)—See above. 

Green Peach Aphis (Myzus persicae Sulz)—This general feeder is our most 
common greenhouse species. Under glass it reproduces viviparously from year to 
year. At first the young lice are pink, but next generation is bright green. Migra- 
tion in third generation to garden crops (where it has been known as Rhopalosi- 
phum diantht Schr.) returning in antumn to peach. 


Currant Plant Louse (Myzus ribis L.)—A small yellowish plant-louse causing . 


a curling and blistering of the leaves of currants with red discoloration of the 
upper surface. Wingless female light green and mottled; body covered with cap- 
itate hairs, and with two rows of spots on mid-dorsal surface. Winged forms 
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darker and abdomen crossed by several bands. Migrates to Sfachys and Galeopsis 
(Gillette). 


Hop Plant Louse (Phorodon humuli Schrank).—Migrates from plum to hop 
in the third generation; yellowish-green, with a prominent tubercle on head at 
base of each antenna, and another smaller tubercle on the base of each antenna. 


’ Winged and apterous females of the plum and hop louse, Phorodon humuli Schrank. (After Ril=y.) 


APPLE WOOLLY APHIS 


(Consult Bul. 256 Matne Agr. Expt. Stn., 1916, and Report ror, U.S. Bureau 
of Entomology, by A. C. Baker.) 


This native woolly aphis is frequently injurious to many varieties of apple 
trees, causing deformations both on the stems and leaves and on the roots. It 
occurs also on pear, hawthorn and mountain ash, and passes part of its life on the 
elm. The injury to the roots consists in the formation of hard fibrous enlarge- 
ments resembling knots or clubs, often causing the death of the affected part. 
Nursery stock is liable to infestation and severe injury. The injury to the branches 
is not so serious, but in cases of severe infestation it causes stunted growth and 
yellowing of the leaves. Colonies often collect at the axils of leaves, on water- 
sprouts, and at abrasions and wounds. 


The common form seen on roots and limbs is wingless, 1-10 inch long, 
reddish-brown, and covered with a woolly waxy excretion. 


Woolly Aphis of elm and apple (Schizoneura lanigera) (Americana in part). Venation of wing of spring 
migrant from elm rosette. (After Patch). 


bs 
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The life history of the trunk forms is as follows :— 
Some winter near the base of the apple tree as immature nymphs: but those 


in the elm as eggs in crevices of the bark. The hibernating nymphs on the apple © 


migrate to the branches in early spring, and a succession of parthenogenetic gene- 
rations of apterous viviparous females appears throughout the season. From the 
eggs on the elm hatch out apterous viviparous stem-mothers in early spring about 
May 15th; the second generation is also apterous viviparous, but the third is 
winged and migrates to the apple, hawthorn and mountain ash where three 
generations are developed, two being apterous, and the third part apterous and 
part winged. The winged form migrates back to the elm, and produces the wing- 
less sexual forms. Each female lays one large yellow egg which winters on the tree. 
The wingless forms remaining on the apple give rise to another generation which 
winters over as immature nymphs. 


The injury to the elm leaves is chaesnesncne atk formation of terminal 
leaf clusters or rosettes. S. americana produces leaf-curl. 


The winged forms are nearly black, the abdomen being rusty brown, the 
wings are clear and the antennae have annulations and are 6-jointed. The sexual 
forms are wingless, beakless, smaller than the agamic forms; the female, 1-20 inch 
long, reddish yellow, is larger than the olive yellow male; the antennae are 5- 
jointed, and without annulations as in other apterous forms. The root colonies 
ordinarily remain underground throughout the vear, and do less injury north- 
ward. 


Parasites —A phelinus mali, a chalcid; Pipiza radicum, a syrphid; lady bird 
beetles. 


Control.—Spray thoroughly the aerial forms with kerosene emulsion, soap 
solution or tobacco decoction; dip roots or suspected nursery stock in same 
solution or fumigate with HCN; add tobacco dust to the soil. 


Black Peach Aphis (Aphis persicae-niger Er. Sm.)—Black; lives on rose 
twigs and leaves. No migration. Of no economic importance in Ontario. 


Mealy Plum Louse (Hyalopterus arundinis Fab.)—Has long narrow light 
green body with three longitudinal stripes; covered with a mealy powder; honey- 
tubes short and thick; winged females migrate in June to grasses and cat-tail and 
return in autumn. 


Variable Currant A phis (A phis varians Patch).—Infests currants, gooseberries 
and flowering currants, causing curling of the leaves. The winged summer 
forms migrate to some unknown host, and return in the fall. The eggs are 
deposited on the twigs. The stem-mother is purplish-green with white honey 
tubes. The winged form has a black head and body, with a dark green abdomen 
marked with black, while the wingless form is dark green, tan or dark brown. 


‘= 
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Green Gooseberry Aphis (Aphis Sanborni Patch) —Green; honey-tubes — 


white. 


Grape Phylloxera (Phylloxera witifoliae Fitch =vastatrix Planchon).—Four 
forms are recognized: 1. Wingless leaf-gall form; 2. Wingless root form; 3. Winged 
form; 4. Sexual form. 


1. Adult leaf-gall form is a wingless female, plump, orange-yellow. Fills 
gall with many yellow eggs which hatch in 8 days into females. Several genera- 
tions during summer. The feeding puncture stimulates the growth of the leaf 
‘tissue so that a hollow gall is produced, opening on the upper surface. 


2. Root form similar to that on leaf; often derived from leaf form; several 
generations in a season; yellowish and wingless, and forms nodules which break 
down and decay, often destroying the root. Yellowish oval eggs are laid on the 


roots. Larvae moult three times. Leaf-galls are most common on American 


grapes while root-galls are most common on European grapes. 


3. Some of the root forms in late summer develop elongate long-legged 
winged females that fly to neighboring vines and lay 2-4 eggs beneath loose bark. 


4. These eggs are of two sizes—the smaller producing males, the larger 
sexual females. These are wingless and minute. Each female lays one large egg 
from which hatch the following spring the leaf and root forms. 


Not destructive on sandy soils. 


Control—Spray in early spring with lime sulphur; use American varieties as 
stock. 


3. Common Garden Aphids. 


Cabbage or Turnip Plant Louse (Aphis brassicae L.)—Often abundant on the 
under surface of leaves of cabbages and turnips, and Very destructive in warm dry 
weather. A greenish, soft, pear-shaped insect covered with a whitish bloom. 
Mature forms have black head and eyes and dark cornicles; nymphs are pale 
green with black legs and antennae. Parasite, A phidius rapae, a braconid. 


Aphis pseudobrassicae Davis.—Also occurs on turnip, radish, cabbage, grape, 
mustard, etc. and is often mistaken for A. brassicae. 


Melon Plant-louse (Aphis gossypii Glov)—Occurs on the under surfaces of 
the leaves of melon, cucumber, squash etc., and also on other crops and weeds. 
Winter eggs have been found on purslane and strawberry. A blackish-green insect. 
Apterous females with legs and antennae whitish, cornicles black and short; 
winged forms with a row of black spots on sides of abdomen, and spots on head 
and thorax. 
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Cabbage Louse (A phis brassicae Linn.). A, winged female; B and C, apterous females; 
D, Antenna of: A E, antenna ot B and C. 


Bean Aphis (Aphis rumicis L.)—Occurs on the tips of horse and broad beans 
at time of flowering. When the lice are abundant the plants assume a sooty 
sickly appearance. Also on apple, dahlia, dock, shepherd’s purse, pigweed, snow- 
ball and burning bush. This aphis is slaty blue or black, with white bands on the 
legs and often with waxy tufts. Called also the “black fly,” ‘‘collier’’ and “black 
dolphin.” 


Strawberry Root Louse (Aphis forbesi Weed).—Bluish-green, on roots of 
strawberry ; occurs also on leaves. Eggs laid on stems and leaves. Ants carry lice 
to roots. Of no economic importance in Ontario. 


Aphis gossypii; a, winged female; b, young nymph or larva; c, last stage of nymph; 
d, wingless female; all‘enlarged. (From Chittenden.) 


REPORT OF THE SOCIETY 87 


Pea Plant Louse (Macrosiphum pisi Kalt)—Green; eyes red; legs long; 


_ migrates in August to clover fields where eggs are laid and first spring generation 


feeds. 


Parasites—A phidius fleicheri Ash., Megorismus fietchert Crwd, a chalcid. 

Potato Plant Louse (Macrosiphum solanifolli Ashmead).— Green or pink; 
migrates to the rose, where winter is spent. Feeds on a large number of plants. 

Green Rose Aphis (Macrosiphum rosae Linn.)—A large pale green aphis with 
dark antennae and the cornicles long and black. Occurs on roses. 


Black Chrysanthemum Aphis (Macrosiphum sanborni Gill.)\—Occurs on 
chrysanthemums in greenhouses. A brownish-black pyriform plant-louse. 


Celery Aphis, enlarged, after G. C. Davis. 


4. Common Shade and Forest Tree Aphids. 


Negundo Plant Louse (Chaitophorus negundinis Thos.)—A serious pest of the 
ash-leaved or Manitoba maple in the west. Infested trees soon become covered 
with honey-dew in which a sooty fungus develops. 


Woolly Apple Aphis (Schizoneura lanigera or Americana).—See above. 


The Poplar Leaf Gall Louse (Pem phigus populicaulis Fitch) —Produces a 
deformity at the junction of petiole and blade of Cottonwood and Aspen. 


Alder Blight (Pemphigus tessellatus Fitch) —A woolly aphid, occurs on bran- 


ches of alder. Winged forms migrate to the maple. 


Beech Tree Blight (Pemphigus imbricator Fitch).—A similar form on the twigs 
and leaves of beech. 


Sitka Spruce Gall Aphis (Chermes cooleyi Gillette), Western Hemlock Woolly 
Aphis (Chermes funitectis Dreyfus), and Sitka Spruce Green Aphis (Aphis abietina 


Walk) are important economic forms on the Pacific Coast of British Columbia. 
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_ yellow eggs on a spruce needle. The eggs are extruded from the abdomen but the — 


~ May when theylaya cluster of 140 or more eggs. From these eggs hatch the young 


* 


¢ * 
Spruce Gall Aphis (Chermes abietis Chol.)—Abundant locally on white and — 
Norway spruces, producing pineapple-like galls at base of terminal shoot 
Each gall, 34 inch long, contains about 50 cells each holding from 8 to 12 nymphs: x 
The life-cycle is briefly as follows: ao 


“Galls open about mid-August and fully grown pupae emerge and malin P 
in a few hours becoming the winged form which deposits a cluster of 40 to 50 


parent chermes remains over them until dislodged after her death by wind or 
rain. The winged form often oviposits near the gall from which it emerges. A — 
different species of host plant is never sought by this Chermes. In about two ~ 
weeks the young ‘‘stem-mothers” hatch from these eggs and seek a protecting — 
crevice is the surface of the spruce bud where they can spend the winter. These | 
wingless forms develop in the spring and become full grown about the last of — 


that inhabit the gall and are known as the “‘gall generation’”’ with which we started _ 
the cycle.’”’ (Patch). “a 


Spruce Gall Aphid (Chermes Sauiies Gill.)—(Consult Bul. 173, Maine Agr. 
Exp. Stn.). 


Abundant locally on black, red, white and Norway spruces, producing loose 
terminal galls and scraggly deformed twigs. The galls open about 1st July and the — 
winged flocculent migrants oviposit on spruce. 


Control. 


Spray in early spring while trees are dormant with whale oil soap (1 Ib. to 2 4 
gal. water). Black Leaf 40 (1 to 800) added to soap (1 lb: to 4 gal. water). 


Pine Bark Aphid. (Chermes pinicorticis Fitch) —A common enemy of culti- 4 
vated pines, appearing as flocculent white masses upon the green bark of the more | 
tender parts. 


Control: Spray in late April or May with fish oil soap or kerosene emulsion. 4 
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DOUBLE-HOST APHIDS. 


Following is a partial list of double-host Aphids:-— 


Chermes abieticolens on spruce........ = Chermes pinifoliae on white pine. 
Pemphigus tesselatus Fitch on alder... . = Pemphigus acerifoliae Riley on maple. 
Pemphigus balsamiferae on cottonwood = Pemphigus betae on beets. 
Eriosoma pyricola on pear... ........ =Eriosoma pyricola on elm. 
Eriosoma lanigera on apple........... =Eriosoma americana in part on elm. 
Eriosoma americana on plum......... =Eriosoma americana on Juneberry. 
Eriosoma ulmi on English Elm..... '.. =Eriosoma fodiens on currant. 
Hyalopterus arundinis on plum....... =H. arundinis on reed grass, cat-tail. 
Phorodon humuli on plum..... pate =P. humuli on hop. 

Aphis avenae on apple... oe ee. =A. avenae on oats, cat-tail etc. 
Ema SOr i Ona pple. = 365. 2 ko =A. sorbi on plantain. 

Aphis viburnicola on snowball........ - 

APMIS prin On plum o.! o2..00 seen oi he = Aphis cardui on thistle. 

Aphis nerii on oleander......... ..... =A. lutescens on milkweed. 

Aphis bakeri apple and hawthorn..... = Aphis bakeri on clover. 

Aphis brevis on apple and hawthorn... = Aphis brevis on clover. 


Aphis enonymi on snowball and burning =Aphis rumictis on bean and dahlia. 
bush. ; 

Macrosiphum illinoiensis on Viburnum =M. illinoiensis on grape. 
prunifoiae. 

Macrosiphum solanifolii on rose....... =M. solanifolii on potato. 

Macrosiphum granarium on grains, rose =M. granarium on cat-tail. 
etc. 


Aphis prunorum Dob. on plum........ = Rhopalosiphum nymphaeae on Nym- 

phaea, Alisma, Sagittaria, Typha. 
Rhopalosiphum ribis on Ribes......... =R. lactucae on Sonchus. 
Rhopalosiphum caprea on willow....... =R. capreae on Umbellife rae. 
Miygusribis en; Ribes... ... 0.0... e: =M. galeopsidis on galeopsis. 
Miyauscetiast on cherry... 0240. aa =M. cerasi on Lepidium. 


Rhopalosiphum pasticaceae on Lonicera = R. pastinaceae on Pastinaca. 

Hormaphis hamamelidis Fitch on witch = Hormaphis hamamelidis on birch. 
hazel. 

Hamamelistes spinosus Shimer on witch = Hamamelistes spinosus Shim on birch. 
hazel. 

Tetraneura graminison Ulmus........ =T. graminis on Leersia. 

- Thecabius populiconduplifolius on pop- =T. californicus on Ranunculus. 
lar. ; 


‘ 
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Chermes floccus on white pine......... =Chermes floccus on red and black — 
spruce. . ; 
Chermes cooleyi on Blue and Engelmann =Chermes cooleyi on Douglas fir. 
spruces. 


The Green Peach Aphis (Myzus persicae Sulz.) showing also the venation of the wings 
and the location of the antennae, cornicles and cauda. (After Essig.) 


APHIDIDAE (PLANT LICE OR APHIDS) 
Chief Economic Genera. 


A.—Front wings with three discoidal veins; antennae generally 6-7 jointed. 
B.—Third discoidal vein of front wings twice forked (exception Toxoptera). 
C.—Cauda long, antennae on distinct frontal tubercles. 
D.—Third discoidal vein once branched.—Toxoptera. 
DD.—Third discoidal twice branched. 
E.—Cornicles cylindrical or slightly tapering. 
F.—Frontal tubercules strongly gibbous on the inner side. 
—Myzus. - 
FF.—Frontal tubercles with a long tooth on the inner 
side.—Phorodon. 
FFF.—Frontal tubercles not or only slightly gibbous.— 
Macrosiphum. 
EE.—Cornicles clavate at the tips.—Rhopalosiphum. 
CC.—Cauda short and conical. Distinct frontal tubercles absent.— 
D.—Cornicles clavate.—Hyadaphis (Siphocoryne). 7 
DD.—Cornicles not clavate. 
. E.—Cornicles moderately long, longer than cauda, cylindrical. 


Aphis. 
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stricted at base.—H. ‘paiipteris: 
CCC.—Cauda very short and rounded. 
D.—Antennae with five joints.—Lachnus. 
DD.—Antennae with six joints. 
E.—Antennae longer than body, never hairy—Myzocallis. 
EE.—Antennae shorter than body and hairy. a 
F._—Cornicles swollen or vasiform, cauda broadly rounded. — 


io ey ON eR Re hf 


—Melanoxantherium. By 

FF.—Cornicles tuberculate, cauda knobbed.—Chaitopho- | = 
° rus. ae 
: BB.—Third discoidal vein of front wings once forked or simple. Bs 
4 C.—Third discoidal vein simple. 
. D.—Hind wings with two discoidal veins.—Pemphigus. ie 
- DD.—Hind wings with but one discoidal vein. er 
a E. Antennae 6-jointed.—Tetraneura. ee 


3 EE.—Antennae 5-jointed—Hamamelistes. 
a CC.—Third discoidal vein forked. 
| D.—Hind wings with two diseoidal veins.—Eriosoma (Schesonclara las 
DD.—Hind wings with one discoidal vein.—Colopha. 
AA.—Front wings with two discoidal veins; antennae never more than 5 jointed. — 
B.—Antennae 5-jointed —Chermes. 
BB.—Antennae 3-jointed.—Phylloxera. 
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REPORT OF THE SOCIETY 


ELEVENTH ANNUAL REPORT 


Quebec Society for the Protection of Plants 
from Insects and Fungous Diseases 


1918 - 1919 


To the Honourable J. E. Caron, M.P.P., 


Minister of Agriculture, 
Quebec. 


Sir :-— 


I have the honour to present herewith the Eleventh Annual Report of the 
Quebec Society for the Protection of Plants from Insects and Fungous Diseases, 
containing the proceedings of the winter meeting of the Society, which was held 
at Macdonald College, Ste. Anne de Bellevue, Que., on the 2nd of April, 1919. 


Included are the papers that were read, and the reports of the officers of the 
Society. 


I have the honour to be, 
Sir, 
Your obedient servant, 


J. M. SWAINE, 
Secretary-Treasurer, 


Ottawa, 1919. 
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ELEVENTH ANNUAL REPORT OF THE QUEBEC SOCIETY 
FOR THE PROTECTION OF PLANTS 


Report of the Summer Meeting 


A special meeting of the Society was held on August 7, 1918, at the Parliament 
Buildings in Quebec in commemoration of the scientific services of the late Abbé 
Leon Provancher, the eminent Canadian Naturalist. One of the chief objects of 
the meeting was to unveil a brass tablet erected in the Provincial Museum in 
honor of Provancher by the Quebec Society for the Protection of Plants. 


The unveiling ceremony was conducted by Professor Lochhead before a 
large audience in the Exhibit Chamber of the Provincial Museum. The tablet 
in honor of the famous Abbé bears the following inscription (in French). 


In Memory 
of 
LEON PROVANCHER 
Entomologist and Naturalist 
1820-1892 
Erected by the Quebec Society 
for the Protection of Plants 
1918 


The members and delegates later adjourned to the Public Bills Committee room 
where the general meeting was held. In a fine address President Lochhead paid 
a warm tribute to Provancher’s sciéntific attainments and remarkable industry 
through which he was enabled to contribute so largely to our literature. Mr. 
George Maheux, Provincial Entomologist, reviewed the life and career of Pro- 
vancher, and Dr. C. Gordon Hewitt, Dominion Entomologist, discussed his 
scientific investigations and paid a warm tribute to the technical value of his 
publications. The Provincial Government was represented by Hon. Cyrille 
Delage, and the Minister of Agriculture by Mr. J. A. Grenier, who delivered very 
appropriate addresses. They were followed by Lieut.-Col. H. O. Roy, who with 
his wife, son.and daughters represented the family of the late Abbe Provancher. 
In his address Lieut.-Col. Roy expressed his appreciation of the honor paid to his 
wife’s uncle by the Society. Madame Roy had lived with her uncle, the Abbé 
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Provancher, and helped him with his work; it was therefore most fortunate that 


“fs 


‘ 
> 


the Society was able to have Lieut.-Col. Roy and his family present at the meet- — . 


ings. 
The Quebec Meeting in commemoration of Provancher will be remembered 
as one of the most successful ever held by the Society. 


Among those present at the meeting were: Professor William Lochhead, of _ 


Macdonald College, President of the Society; Rev. Father Leopold of Oka, 
Agricultural Institute, Vice-President; Dr. C. Gordon Hewitt, Dominion Ento- 


mologist; Dr. J. C. Chapais; Dr. Charron, Director of the Provincial Chemical ~ 


Laboratory, St. Hyacinthe; Professor Geo. Bouchard, Agricultural School, St. 
Anne de la Pocatiere; Doctor J. M. Swaine, Entomological Branch, Ottawa; 
Hon. Cyrille Delage, Superintendent of Provincial Education; Mr. J. A. Grenier 
Deputy Minister of Provincial Department of Agriculture; Mr. George Maheux, 
Provincial Entomologist, Mr. F. N. Savoie, Secretary of the Provincial Depart- 
ment of Agriculture; Lieut-Col. H. O. Roy, Madame Roy, niece of the late Abbé 
Provancher, and her two daughters, Misses Alice and Germaine Roy and her son, 
Mr. Joseph Octave Roy, and many others. 


Report of the Winter Meeting 


The eleventh annual meeting of the Quebec Society for the Protection of Plants 
was held in the Biology Building, Macdonald College, on Wednesday, April 2nd, 
1919. 

Business Meeting 


The Business Meeting was opened by President Lochhead at 2.00 p.m. - 


Among those present were: Professor W. Lochhead, Dr. Rankin, Dr. Chapais, 
G. Maheux, Professor G. Bouchard, C. E. Petch, C. B. Hutchings, C. Gooder- 
ham, L.S. McLaine, Dr. J. M. Swaine, Father Leopold, Father Fontanel, Father 
Magi, Dr. J. A. Corcoran, G. C. Piché, H. F. Kieffer, J. H. Menard, Professor 
Letourneau, Mr. R. Brodie, P.I.Bryce,E.M. DuPorte, Dr. Hamilton, A. F. Winn 
and E. Ness. 


The minutes of the last meeting as given in the 10th Annual Report were 
approved. 


The report of the Treasurer was read and accepted. 
The following officers were elected for the ensuing year :— 


President—Professor W. Lochhead, Macdonald College. 
Vice-President—Rev. Father Leopold, La Trappe. 
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Secretary-Treasurer—Dr. j.M. Swaine, Chief of Division of Forest Insects, 
Ottawa. 


Curator and Librarian—P.I. Bryce, Assistant in Biology, Macdonald College. 


Directors—Rev. Dr. Thomas Fyles, Ottawa; Prof. Letourneau, La Trappe; 
Rev. Bro. Victorin, Longueuil; A. F. Winn, Montreal; Rev. Prof. Fontanel, 
Montreal; G. Maheux, Provincial Entomologist, Quebec; G. Chagnon, Montreal; 
Prof. G. Bouchard, Ste. Anne de la Pocatiere. 


Auditor—E. M. DuPorte. 
Delegate to Royal Society of Canada—Professor W. Lochhead. 


Delegates to the Ontario Entomological Society—Father Leopold or 
Professor Letourneau; Professor Bouchard or H. Roy. 


The two usual grants of fifty dollars from the funds of the Society for expenses 
in connection with special investigations of insect and fungous diseases i in the 
province were continued for another year. 


It was reported that the publication of Part IV of the List of Insects of the 
Province of Quebec had been delayed, but would be proceeded with this summer. 


The Secretary reported the erection of the Society’s tablet in memory of 
Provancher ata cost of thirty dollars. 


The place and date of the Summer Meeting of the Society were left to the 
decision of the executive. 


GENERAL SESSION 


The general session of the Eleventh Annual Meeting was opened at 3.15 p.m. 
in the Biology Building by the President, Professor Lochhead. 


In the absence of Dr. Harrison, Professor Lochhead welcomed the visiting 
delegates to Macdonald College and extended to them its hospitality. 


The President’s address and all the papers presented are printed in detail in 
the body of the Report. Several of the papers were well illustrated by lantern 
slides, maps and photographs. The evening lecture was given by Dr. W. H. 
Rankin, of Cornell University. Dr. Rankin dealt with ‘‘Efficiency Factors in 
Potato Spraying”’ in a very timely and instructive address. One of the most 
interesting features was an account of community spraying for potatoes as prac- 
tised in parts of the State of New York. 
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PRESIDENT’S ADDRESS: 
METHODS OF STUDYING ECONOMIC INSECTS 
Prof. W. Lochhead, Macdonald College 


Criticism is sometimes made of the character of the undergraduate instruction ~ 
in Economic Entomology on the ground that students on graduation are unable 
to conduct investigations in the “‘field-stations’’ without considerable suggestion 
and supervision. To my mind this criticism is somewhat unfair. The same 
criticism might readily be made against graduates in Engineering, Medicine and 
Law. The undergraduate has been busy learning the fundamentals, and has not 
had time to make much direct application of his knowledge. Those students 
who are fortunate enough to get employment during the summer vacation in 
field or station work acquire a certain amount of valuable training in the conduct 
of investigations under supervision, but it should be understood that the power 
to conduct independent research is developed mainly in the period after graduation 
and after considerable experience. 


It should be borne in mind also that the majority of the field-stations have 
special problems to solve, involving frequently specific methods of investigation. 
It is manifestly unfair, therefore, to expect a raw graduate to jump in and carry 
on the work like an experienced worker. 


When one reviews the literature of Economic Entomology one is somewhat 
astonished to find so few articles devoted to methods of investigation and study. 
Occasionally one comes across a bulletin where the methods and devices used in 
the experiments are described, but such bulletins are only too rare. 


The most complete American guide to collecting, killing, preserving, pinning, 
mounting, and rearing insects is Dr. C. V. Riley’s bulletin, entitled ‘‘Directions 
for Collecting and Preserving Insects’”’ published by the Smithsonian Institution, 
Washington, in 1892. Professor Comstock’s ‘‘Insect Life,’’ published in 1897, 
also contains much valuable information relating to these same matters, and 
both works should be freely consulted by the entomologist. Most of the informa- 
tion given in these treatises is still up-to-date and requires but few amendments. 
During the last twenty years, however, the study of economic insects has been 
carried on more intensively as well as extensively, and the requirements of the 
investigators have stimulated the production of many rearing devices which are 
not described in the publications mentioned above. 


This paper is an effort to gather together in one article the details of 
of devices used by some of our best economic entomologists in their investiga- 
tions, with the hope that young workers, even older ones, may find them sugges- 
tive and helpful. 
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Fig. 1.—The Riley Insect Cage, 
W. A. Ross). 
of wireworms. 


Fig. 2.—The Webster Cage. Fig. 3.—A Lantern Globe Cage (Photo by 
Fig. 4—A Lamp Chimney Cage. Figs. 5, 6. —A Cage adapted by Comstock for the study 

Fig. 7.—Section of a Root Cage (A fier Comstock). Fig. 8.—Flower-pot Cages for the 
study of white grubs (Photo by J. J. Davis): Fig. 9.—Cylinder Cages (Photo by J. J. Davis), 
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Conditions of successful rearing of Insects.—In general, success in 
rearing insects demands experience in selecting those conditions of existence that 
will permit the insect to make a normal development. It is very easy to place 
an insect in abnormal conditions, consequently the investigator must have a fair 
knowledge of its habits in all stages in its normal environment before he attempts 
to rear it under a more or less artificial environment: 


The important factors in successful rearing are stated by A.M. Wilcox 
(Psyche, Feb. 1917) as follows:— 


1. An abundance of normal food. 

A suitable environment for the different stages. 
The regulation of temperature and humidity. 
The prevention of disease. 

The prevention of parasitism. 


mn Be W bd 


The most experienced rearers are often disappointed at times, but the results 
can usually be traced to neglect in taking proper precautions at some stage. 
Failure occurs most often with regard to the regulation of temperature and humi- 
dity, for these factors also play an important part in attacks of disease. Eggs, 
larvae, and pupae are influenced detrimentally either by too little or too much 
moisture, besides moulds are very apt to develop under conditions of excessive 
humidity. 


The general rule is to make conditions as near the natural as possible, but of 
course we all know how conditions in nature may sometimes be abnormal, if we 
may judge by the large percentage of deaths that occur some seasons. A better 
rule would be to make the conditions natural without the introduction of the 
lethal factors that sometimes operate in nature. 


Simple Cages —All kinds of devices for rearing insects and observing their 
work—from simple and easily constructed types, to elaborate insectaries—have 
been in operation for many years. The simpler types range from shell vials, tin 
salve-boxes, tumblers, lamp-chimney-flower-pots to cages of various forms, depend- 
ing on the kinds of insects under investigation. Several workers find shell vials very 
convenient in rearing many forms of insects, even large caterpillars. One larva 
is placed in a vial along with a piece of its food plant which is renewed every day, 
and the vial plugged with cotton wool. When large numbers are being handled, 
the vials may be arranged in flat trays even three tiers deep, so that they can be 


examined readily and at the same time occupy a small space (Figs. 1 and 2). 


The lamp-chimney or lantern-globe cage has long been in use by students of — 


Entomology (Figs. 3 and 4). It may be placed over a plant growing either in 
soil in a flower pot or in a large vial of water and upon which insects are feeding. 
Cuttings of plants can be kept fresh for a long time when placed in a small vessel of 
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water. The top of the globe or chimney is covered with cheesecloth muslin tied 
on securely. Professors Comstock and Slingerland used a modified form of this 
_ type of cage in their studies of wireworms (Figs. 5 and 6). A glass cylinder took — 
the place of the lantern chimney, but it was cemented in place with plaster of 
paris to prevent the wireworms from escaping. The flower pot was plugged at 
the bottom and placed inside a Jarger one, the intervening space being filled with | 
sphagnum which was kept wet. Sufficient water “‘passed through the porous sides 
of the pot to keep the soil in good condition”’ (Bull. 33, Cornell. 1891). 


In recent studies of white-grubs in Indiana, Mr. J. J. Davis has devised some 
new forms of root-cages for field work, which he buried in the soil (Figs. 8 and 9). 
Flower-pot cages of various sizes (12, 15, 16 inches in diameter and depth) as 
well as cylinder-shaped cans of 18-inch galvanized wire cloth with wire © 
covers. Mr. Davis says he found the flower-pot cages the most satisfactory, 
being ‘“‘easily handled, cheap and well suited for underground insects.”” He also 
used as a check cage a large rectangular cage 8 ft. long, 5 ft. wide, and 5 ft. high, 
buried for 24 ft. in the soil (Fig. 10): This cage is constructed of metal and 
wooden frames and covered with 18 mesh pearl wire cloth. It was found useful 
also in studying the seasonal life history of the army worm. 


Care must be taken, however, to water the soil in the cages and to make 
conditions like those in ordinary soil. ‘‘During the winter the covers are removed 
and the pots covered with straw and this with strawy manure to a depth of one 
foot, which will gradually pack down to a comparatively thin layer.” 


For getting eggs and records of individual pairs of white-grubs Davis fills 
12-inch three-quarter or standard size pots with finely sifted soil. If the soil is 
kept properly watered the ball-like masses of earth containing the eggs can be 
obtained by sifting and placed in shallow tin egg-cages in cavities in the soil 
(Fig. 11). é 


Davis found one-ounce tin salve-boxes most satisfactory for studying the 
habits, growth, and moults of the larvae (Figs. 12, 13). The boxes are filled with 
soil and moistened to the proper degree and a grain or two of wheat or corn added. 
The boxes may be placed in tin trays in a cabinet and thus easily examined. In 
preparing the boxes for over-wintering all grain and vegetation are removed, the 
soil, carefully watered, and the tin trays are buried in a compost heap to a depth 
of from one to two feet. 


More Elaborate Cages and Insectaries—Professor Comstock of Cornell 
was one of the first to build an insectary for the study of insects. It contained as 
essential features a conservatory divided into a hot house and a cold house, a 
cold room for hibernating insects in the basement, a workshop, a photographic 
room, a store-room and an office. This building was used for about twenty-five 


PLATE II 


. 10.—Large Cage used for the study of army worms and white grubs. Photo by J. J. Davis) 

. 11.—Flower pots used to get eggs and records of individual pairs of white grubs. (Photo by J. J. Davis) 
‘ig. 12.—Tin salve boxes in a tray used for studying thehabits of growth ot white grubs. (Photo by 
J.J. Davis), Fig. 13.—A White grub in a Salve box. Photo by J. J. Davis). Fig. 14.—Tin tray used 
in white grub investigation. (Photoby J.J. Davis). Fig. 15.—A battery jar aquarium for aquatic larvae. 
Fig. 16.—A Root cage (Afler Comstock), Fig. 17.—A Root Cage (Afler Comstock). Fig. 18.—A large 
Cage used to study the cabbage root maggot (afler Slingerland). Fig. 19.—A handy insect cage, three 


sides and top covered with copper wire screen and the door of glass. (Photo by Dr. Matheson). 


PLATE III 


Fig. 20.—A large insect cage used for the study of apple maggot in the Orchard. (Photo bv W. H. Brittain). 
Fig. 21.—A large box-like cage used for breeding Apanteles out of brown-tail Caterpillars. (Pholo by G. E. Sanders). 
Fig. 22.—A parasite breeding tray. (Photo by J. D. Tothill). Fig. 23.—A Fiske tray. (Photo by J. D. Tothill), 
Fig. 24.—A tachinid rearing box. (Photo by J. D. Tothill). Fig. 25.—A parasite rearing box. Fig. 26.—Interior 
view of Insectary, Fredericton, N.B., showing arrangement of Fiske trays in racks. (Photo by J. D. Tothill). 


oe 
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vears and served as a model for others that were erected later at the Experi- 
ment Stations. (See Bull. 3, Cornell Ag. Ex. Sta. 1888). 


At the time Professor Comstock was making a special study of wireworms, 
and in this connection he contrived an ingenious root-cage where the larvae could 
be observed while feeding upon the roots of the plants growing in the soil of the 
cage. (Figs. 16 and 17.) . 


He also contrived a special cage divided for a short depth into 60 compart- 
ments to determine the effect of salt in driving wireworms deeper into the soil. 


Professor Slingerland described in Cornell Bulletin 78, 1894, a large cage 
designed especially for the study of the Cabbage-root Maggot. This was essen- 


tially a framework screwed together and covered with tarlatan, and was 7 ft.. 


long, 3 ft. wide, 34 ft. high at the front, and 2 ft. at the back (Fig. 18). This 
form of cage has been used extensively (Fig. 20) in field and insectary investi- 
gations (See Brittain, Bul. 9, N.S. Dept. Ag.). 


Rearing Parasites—On account of the important part played in the control 
of injurious insects by parasites considerable attention has for some years been 
given to the study of these small forms. The greatest advance, however, in the 
methods of rearing has been made in connection with the campaign in Massa- 
chussetts against the Gypsy and Brown-tail moths. The introduction of para- 
sites of these moths from Europe and Japan, concerning which much was un- 
known, necessitated first a careful study of their habits and later the elaboration 
of methods of rearing them on a large scale for distribution in the affected zones. 
As a result, several new devices and cages have come into use. Fiske has des- 
cribed several of these in Bul. 91, U.S. Bur. Ent. One of these isa rearing 
cage for tachinid parasites of the cocoons of the brown-tail, which was specially 
devised to meet peculiar conditions. A simpler form (Fig. 25) was used for 
rearing the parasites from the hibernating webs. 


Mr. G. E. Sanders of Anapolis Royal, N.S., contrived a box for breeding 
A panteles out of brown-tail caterpillars (Fig. 21). A large box-like cage was made 
for the reception of three or four thousand brown-tail webs. There the larvae 
were fed for about a month, or until the webs of the A panteles are observed among 
the food. The brown-tail larvae are then killed with poisoned food and the cage 
left open to allow the A panteles to emerge and fly away. This method of preserv- 
ing the parasites had essentially been previously adopted by Riley in Missouri 
for the rascal leaf-crumpler and the bagworm, by DeCaux in France for the 
apple Anthonomus weevil, by Comstock for the imported cabbage worm and 
the Cotton Caterpillar, by Berlese in Italy for the Grapevine Cochylis, and by 
Silvestri in Italy for the olive fly and other pests. 


Through the courtesy of Mr. J.D. Tothill, of the Dominion Entomological 
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Laboratory at Fredericton, illustrations of some of the appliances used for the 
rearing of the parasites of the brown-tail moth are here reproduced. . 


The Fiske Tray in which the caterpillars are fed has shallow wooden sides — 
and a cloth bottom (Fig. 23). Around the inside of the tray about 13 inches 
from the cloth bottom is placed a strip of tanglefoot to keep the caterpillars from 
crawling out. Fig. 26 shows the arrangement of the Fiske trays in racks in the 
insectary. 


The Parasite Breeding Tray (Fig. 22) is a modified Fiske tray, 9 inches 
square and 1 34 inches deep. It has a cloth bottom, a removable glass top and a 
hole in the front plugged with a cork. In one corner of the tray is a handful of 
soil kept moist by a piece of blotting paper dipping into a dish of water outside. 
Small granules of sugar and flour can be placed in the tray as food. 


A Tachinid Rearing Box is a wooden box 5 inches square and 7 inches deep 
with a wire mosquito netting on the bottom and a glass on the top. After it is 
half filled with moist soil the puparia are placed within. In the front is a hole for 
the reception of a glass vial or a cork. A telescoping wooden cover fits over the 
top of the box excluding the light and forcing the flies to emerge into the vials 
(Fig. 24). 

_._ A.M. Wilcox gave in Psyche, Feb. 1917, a valuable account of some devices 

he has used in rearing insects through all the stages. He finds small tin covered 
fruit jars, 4 inches in diameter and 4 inches deep, very convenient and giving 
successful results when certain precautions are taken for the regulation of the 
humidity, air and food supply, and disease. Besides lepidopterous forms he has 
bred wood-boring insects in fruit jars, but a little more care must be taken to 
prevent mould. 

Mr. Wilcox has also used successfully small tin boxes with tightly fitting 
covers (Fig. 27). In rearing fruit flies he uses test tubes plugged with cotton. 
Into each tube he put some banana agar, and allowed the tube to cool, in a 
slanting position (Fig. 28). 

Insectaries may be simple or elaborate according to the requirements of the 
situation. Field laboratories are usually simple structures containing the essen- 
tial equipment only. One room may serve as office, laboratory, and place where 
simple rearing experiments are conducted (Fig. 29, 30, 33). If more accommoda- 
tion is required a skeleton shelter with canvas, wire netting, or muslin screening, 
is constructed where the rearing can be carried on under more natural conditions. 

Figures 31 and 32 show the nature of the shelters used by J. J. Davis of 
Lafayette, Ind., and W. A. Ross of Vineland, Ont., for the investigation of plant 
lice. When trees are convenient the shelters may be placed under them and the 
screens removed. 


PLATE IV 


Fig. 27.—Pomatum boxes used in breeding. (Afler Wilcox). 
flies. (After Wilcox) 
logical laboratory at .Treesbank, Man. 
by W. A. Ross). Fig. 32.—Shelters used at Lafayette, Ind. (Photo by J. J. Davis). 
laboratory with tar-paper roof and screened with wire netting. (Pholo by Dr. Matheson), 


Fig. 28.—Plugged test tubes used in rearing fruit 
Fig. 29.—Entomological laboratory and insectary at Fredericton, N.B. Fig. 30.—Entomo- 


Fig 31.—Shelters used for plant lice investigations at Vineland, (Pholo 


Fig. 33.—An outdoor 


PLATE V 


Fig. 34.—Trap emergence box used for determining the first < 


ippearance of pear thripsin the spring, and their numbers 
in the soil \fter Cameron and Treherne, B.C.) Fig. 35.—Combined trap cone and cylinder of tin used for 
holding the glass vials and filled into the holes of the soi emergence boxes. (Ajler Cameron and Treherne, B.C.) 
Fig. 36.—The skeleton wire twig cage to be covered with cheesecloth. (4 fter Parrolt and Fulton) Fig. 37.—A con- 
venient method of storimg insect material. (Photo by Parrott and Fuiton). 

Pkoto by W. A. Ross) Fig. 39. 
H. Brittain Fig. 40 


Fig. 38.—A convenient box-like cage. 
-Boxes used in experiments relating to pupae of Apple maggot fly. (After W. 
Boxes used in experiments relating to the larvae of Apple maggot fly. (After W.H. Brittain). 
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The more elaborate insectaries have greenhouses attached and have accommo- 
dation for the office, containing the collections and library, the photographic 
room, a cold storage room, for hibernating forms, and sometimes a room for 
sleeping quarters. 


Twig, Cages—In the study of insects that attack buds it is often necessary 
to place cages on the twigs so as to enclose the bud and the insect. Parrott and 
Fulton of the Geneva Station, in their studies of tree crickets as disease carriers, 
devised a skeleton wire cage of copper wire (Fig. 36). Two copper wires of unequal 
length were twisted tightly for a short length near their middle, then spread and 
bent into the form required. The end of the long wire was wrapt around the 
twig with cotton to hold the cage in place which is then covered with acheese 
cloth. This cage is also useful in the study of aphids. 


Cameron and Treherne of Vernon, B.C., used mica chimney cages in their 
study of the oviposition of pear-thrips on the buds. These cages were filled with 
a cotton sleeve at each end and securely fastened: to branches of the trees. 


The same investigators devised trap-emergence boxes for determining the 
first appearance of pear-thrips in the spring and their numbers in the soil. Fig- 
ures 34 and 35 furnish the details of the construction of such a box. 


The list of rearing devices described in the foregoing pages is very incom- 
plete, for nearly every investigator of insect life history has contrived some device 
that he has found useful. Unfortunately, however, many have not taken the 
trouble to photograph and describe it. The writer is under deep obligation to 
those entomologists who have sent him photographs and descriptions for the pur- 
poses of this article. He is hopeful, however, that a more complete article will 
soon be prepared by some person who will take the trouble to illustrate and des- 
cribe all the rearing devices in use by our entomologists, for he believes that such 
an article or bulletin would be a helpful reference guide in the majority of stations 
and laboratories. 
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REPORT OF THE DELEGATE TO THE ONTARIO ENTOMOLOGICAL 
SOCIETY 


Professor Firmin Letourneau, La Trappe, P.Q. 


On the 4th and 5th of December, Father Leopold and I attended the 55th 
annual meeting of the Entomological Society of Ontario as delegates of the 
- Quebec Society for the Protection of Plants. 


The President of the Society, Professor Caesar, had obtained for the con- 
vention the accommodation of the Ontario Agricultural College, where we were 
greeted and entertained with a kindness which we shall always remember. 


' Prominent entomologists of Eastern Canada and several from the United 
States were present at the meetings. 


Early in the session, it was Father Leopold’s privilege to open a discussion on 
spraying in the orchards, which brought out the following points: 


It seems that in Nova Scotia, on account of the peculiar climate, Lime 
Sulphur occasions a considerable drop of apples, while in Quebec and Ontario this 
does not occur, and Lime Sulphur, it seems, is still going to be used extensively as 
in the past. Professor Parrot of Geneva affirms that dropping does not occur in 
New York either. 


Bordeaux mixture, since it causes russeting of fruit, should not be applied 
after the petals of the apples have dropped, but may be safely applied before, for 
the first semi-dormant spray or for any spray before the calyx spray. 


Dusting so far has been successful, whenever applied with care, but it would 
not be safe to recommend its use to replace the liquid spray until more is known | 
about this relatively new application. 


After this discussion, Messrs. W. A. Ross and L. Caesar, gave us an excellent 
paper on the principal insects of last season in Ontario: Cherry Flies, the Pear 
Psylla, the Raspberry Miner and the Strawberry curculio, etc. 


Dr. A. C. Baker, of the Washington Bureau of Entomology sent a paper on 
Aphids, He find that they have a certain economic value, in the lact that the 
Nut galls, of which China has made an industry, are their product. But they 
certainly are the authors of much damage by attacking plant tissues and acting 
as Carriers of disease. 


Dr. Slater-Jackson of the Department of Zoology, McGill University, gave 
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the members quite a number of new ways of keeping the larvae and caterpillars 
of many insects with their natural colors. Here is one of the formulas: 


CANE, SUMAIO Tat ide Pt ethics, 1 moetokene ohare 10 parts 
PAGE TACL  sh-. S ORAL ANS oe ead ted lal ha 3 5 parts 
Forinaldelny des *.7iaiis cough tea VAR Sea 2 parts 


Distilled water to make 100 parts. 


Plunge the specimens in some of the liquid and after 24 hours, throw this 
away and change to another bottle of the same liquid. Repeat this a third time 
at an interval of 24 hours. Cork well after the third time. 


We were favored with an excellent paper by Mr. N. Criddle. His paper 
was on the subject of ’’Some insect problems in the Prairie Provinces.’ 


Mr. J. D. Tothill, Dominion Entomological Laboratory, stationed at Frede- 
ricton, N.B., gave us an interesting talk on the results of the Recovery of the 
Brown-tail Parasite, Compsilura, in New Brunswick. This valuable parasite, 
imported through the Entomological Branch at Ottawa, is now part of our 
Canadian fauna. This is a very encouraging fact that crowns with success a 
very worthy cause. 


At the Evening Session, Dr. Creelman addressed the assembly and was 
followed by Mr. J. A. Morris of Peterborough, who, as usual, delighted hisaudience 
with a very excellent paper on ‘“The Life-History of a Hobby-Horse.’’ The 
popular lecture, this year, was given by Mr. John J. Davis, of the United States 
Bureau of Entomology, West Lafayette, Indiana, who closed the day by speaking 
on ‘‘Present Day Problems in Entomology.” Mr. Davis would like to see more 
effective co-operation between all agriculturists, especially in the wide field of 
Entomology and Pathology, and the farmers. Experience, he stated, has taught 
us that the promiscuous mailing of Bulletins is a waste. 


On the following day, the President of the Society, Mr. L. Caesar, opened the 
meeting by an address on “Insects as disease carriers.” Dr. S. Hadwen, of 
Ottawa, showed us interesting slides on Oestrids and Bot flies, contributing more 
knowledge on that practical subject. Mr. Arthur Gibson spoke on the Cabbage 
Maggot, Mr. F. W. Sladen on Bees, Professor Lochhead, our own President, on 
“Some Early Chapters in Entomology.’’ Dr. Walker, of Toronto, on ‘“‘The Geni- 
talia of Primitive Insects.” Mr. Ross gave us more details on the Pear Psylla 
and Professor Caesar a synopsis of the means of getting rid of the Apple Maggot. 


We came back much pleased with a most interesting meeting. 
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the positive harm that may result from poisoned bodies of birds, are facts that 
must be considered. But there are still other difficulties to be met with in the use 
of poison. The sparrow manifests almost a human aversion or distrust for any 
sort of preparation. The taste, color and smell awaken his suspicion or distrust. 
After many attempts with the various methods prescribed in different works I 
succeeded in poisoning scarcely fifty sparrows in ten years; although I have 
tried most poisons, both ordinary and extraordinary. I think I have at last found 
one that will fulfil all the required conditions: harmless to other animals, easily 
prepared, taken readily, and so tested that I can recommend it with all confidence. 
This poison is ‘‘ Nitrate of Strychnine’. In spite of its bitterness, poisoned grains 
are eaten as readily as those that are not so treated. Wheat grains are-preferred 
to any other kind. The grain is soaked for ten hours in water containing one per 
cent of the Nitrate. The liquid not absorbed is drained off and used without 
delay for another quantity of wheat, otherwise fermentation would set jn and des- 
troy the poison. The soaked grain is allowed to dry and is then ready for use. 


Usually the best time for operations is in the evening before sunset when 
large flocks gather together on open ground near their roosting place to play and 
eat before retiring. The grain is previously scattered about so as not to excite 
their suspicion. The marvelous effects of this method are quickly perceived. An 
occasional bird dies on the ground, but it happens so quietly and peacefully that 
he does not disturb his companions. The greater part, however, find their way to 
the trees whence they drop quietly to the ground dead. Paralysis of the vocal 
chords prevents the usual startling cry which frequently terrorizes the yet un- 
affected ones when other strychnine compounds are used. This latter fact is 
of the greatest consequence. 


The time required to kill ranges from three to twenty-five minutes; but the 
greater number die between five and fifteen minutes. An exceedingly small quant- 
ity of poison is required for effective work, as is shown by the following figures: . 


Dry wheat was used in the experiments. Thirty grains weighed one gram, 
and one ounce of nitrate gave a solution sufficient to poison 180,000 grains, that 
is, one grain contained one six thousandth (1-6000) of a gram. of the poison. 


Experiments performed in the Laboratory on captured livesparrows showed 
that three grains would kill one bird, while those poisoned in the open were found 
to contain but three or four seeds. It is certain, of course, that only a small 
portion of the poison eaten does the work, whence it follows that the fatal quantity 
is less than one two-thousandth (1—2000) of a gram, while physicians usually 
administer doses ranging from one-thousandth (1—1000) to three-thousandths 
(3-1000) of a gram, or one-sixtieth (1-60) to one-twentieth (1-20) of a grain. 


i 
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These figures show clearly the little danger that exists for other animals.. As 


a matter of fact I have seen a good sized dog eat, in five minutes, six poisoned 


sparrows without the least bad effect. I have also seen cats devour from three 
to four within half an hour and no serious consequences followed. Both figures 
and facts go to show that no fears should be entertained on this question. 


But what about chickens and other birds? Evidently the danger is real. As 
to chickens, the solution is very simple; do not place or scatter the seed where 
they can reach it. For other birds the difficulty is not so easily solved. However, 
let us not forget that but very few of the species living near our dwellings eat 
wheat: the native sparrow is the only one I know around Montreal. To protect 
these we can take advantage of their early migration south. Apart from this . 
we can use other precautions. For example, scatter the grain only a few minutes 
before the sparrows come down in flocks from the trees, and after they have 
finished, bury or sweep up the remainder. It is well to note that even native spar- 
rows eat but little wheat. In a garden where I scattered poisoned wheat indis- 
criminately and without precaution, I picked up bodies of only three native 
sparrows, while at the same time 4,000 house sparrows were poisoned. 


Now the next question is the cost of these operations. The figures quoted 
above to show the harmlessness of the poison afford us an easy means of calcula- 
ting the expense. Buying nitrate at the rate of $2.50 an ounce we can poison 
sparrows at a rate of 240 for one cent, according to laboratory experiments. For 
practical purposes, however, we shall be content with 1-10, or 24 sparrows for 
one cent. These figures will square pretty well with these successive lists made 
during the past season. In the first, 600 birds were killed at the rate of 24 for 
one cent; in the second 1900 at the rate of 40 for one cent and in the third 900 at 
rate of 20 for one cent. In these figures no account is taken of birds dropping 
outside the grounds on which the experiments were carried out, 


Now a word about the experiments. After many smaller experiments both 
in the laboratory and in the open I decided to test the poison on a larger scale. 
This was carried on in a garden during the month of August, 1918. The grain 
was scattered in select places and the sparrows were closely watched for upwards 
of an hour each day. The result was that 4,000 bodies picked up in the garden 
itself were buried during the month (from August 7th to September 7th). Now 
I think I am safe in saying that one third as many more died outside the garden, 
and of course were not taken into consideration. 


From this I conclude that the efficiency of the method cannot be questioned, 
and it is my humble opinion that with perseverance and co-operation the sparrow 
nuisance can be effectively controlled. 
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twenty years ago, I found the first caterpillar of this species I ever saw on a plum 
tree. It had a sleek and glossy skin soft as velvet, and I was almost horror- 
struck when I happened to feel what I thought a dead twig moving and wriggling 
under my fingers. Slingerland and Crosby say in their description that this in- 
sect is a general feeder, In fact, I have found it feeding on plum trees, currant 
bushes and, last summer, I found a whole colony of it on sweet clover, Melilotus 
alba. They were there, about 15 or 20 of them, feeding quietly, and I could 
observe them at leisure during about eight days, finding after that lapse a few, 
two or three, brown cocoons of the caterpillars, which I gathered and kept to see 
their metamorphosis. This took place at the end of last January and I have 

here one empty cocoon and the dead moth, then living, as I found it on January 

the 25th. It is very curious to find such a small and short cocoon, about three- 

fourths of an inch in length, being the final habitation of such a long caterpillar, ' 
almost 2 inches in length. : 
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DUSTING AND SPRAYING SUGGESTIONS FOR QUEBEC 
C. E. Petch, Entomological Laboratory, Hemmin¢gford, Que. 


Our knowledge of chemicals used as fungicides and insecticides is increasing 
each year and evolution in this work is proceeding satisfactorily. Each year a 
new formula of an old remedy is found or chemicals new to the work are discovered. 
For example, London purple gave place to Paris green, which latter has been 
largely replaced by lead arsenate, and now evidence is at hand of it being largely 
discarded for calcium arsenate. 


Lead arsenate is used in the powder and paste forms, and while there may 
exist certain conditions in which the latter is preferable, I think the advantage of 
the powder form should cause it to replace the paste in all but these exceptional 
cases. When the powder form is used there is at least equal killing power, more 
constant analysis, less freight to pay, no time lost by mixing, easier manipulation, 
and it can be kept from one season to another without loss. 


There has been and there still is considerable difference of opinion as to 
whether calcium arsenate is a safe insecticide to use with lime sulphur. I am not in 
a position to say definitely, but I have used it for two seasons at a rate of 34 Ib. to 
40 gallons diluted lime sulphur without any apparent injury. I have used it 
without injury at a strength of ten per cent in a dust mixture of equal parts of 
sulphur and tale. When used with Bordeaux mixture on potatoes I have found 
it to be vastly superior to Paris green or lead arsenate. Its most serious draw- 
back is that it cannot be used alone. This coming season it is to be compared 
with lead arsenate when both are added to lime-sulphur solution. It is proposed 
to carry this experiment over a 5-year period. : 


An eminent authority on spraying stated a year or so ago that lime sulphur 
lessened the apple crop as much as 56% or more. Since that statement was made 
a great many, who had used lime sulphur successfully for years, have become 
converts to Bordeaux mixture. Under extreme conditions Bordeaux mixture is 
superior, but for conditions such as exist in this province, I believe careful applica- 
tions of lime sulphur will give equally good results. Regarding the large reduction 
in the crop there has been no substantial evidence to support that statement so 
far as the province of Quebec is concerned. 


Hydrated lime is being used extensively now in spraying and the time is not 
far distant when it will almost entirely replace the stone or quick lime. It is 
cheaper and saves considerable time in the manufacture of Bordeaux mixture, 
but my experience has been that this mixture does not adhere so well as when 
quick lime is used. There are two grades of hydrated lime, one rich in calcium 
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This is readily illustrated by an examination of the number of nests that were 
found from year to year. 
Nests Collected in N.B. 


1911-12 1912-13 1913-14 1914-15 1915-16 1916-17 1917-18 1918-19 
2,452 81 28,100 239 oon otc) 62 0 


The variation in the number of nests collected from season to season is 
largely due to the geographic pcesition of the province in that it borders the state 
of Maine and is in close proximity to the heavy infestations in the neighboring 
New England states. If the meteorological conditions are favourable at the time 
of the brown-tail flight in the latter areas, New Brunswick is reinfested. These 
flights, fortunately, occur very irregularly. The heaviest invasion of moths 
occurred in the summer of 1913. As a result of that flight eleven of the fifteen 
counties of the province were infested and the total area of infestation covered 
practically two thirds of the province. The following winter over twenty-eight 
thousand winter webs were collected and it looked as if the brown-tail moth wouid 
obtain a firm foothold. By employing a sufficient number of conscientious 
scouts a serious situation was relieved. To this must be added, however, the 
extreme severity of the winter which caused an unusually high mortality among 
the caterpillars in the ‘“‘missed’’ winter webs. 


From then on, the work progressed very favourably, the outside territory was 
gradually cleared up and in 1917-18 only three localities were found to be giving 
any definite amount of trouble. In all three districts the brown-tail was breeding 
and in addition two of them were reinfested each year. Considerable difficulty 
was encountered in clearing up districts where the snowfall was unusually heavy 
and the winter nests were covered with snow. Experiments carried on at the 
Fredericton Laboratory proved that the mortality rate among larvae in nests 
covered with snow was extremely low, and that these nests which could not be 
found by the scouts were responsible for maintaining an infestation which other- 
wise could be cleaned up. 


The work in the province of New Brunswick has developed into a policing 
and patrol system, and the number of scouts employed is reduced to a minimum. 
If we do not get an overwhelming flight from the United States, no great difficulty 
is anticipated in keeping the brown-tail moth well in hand in that province. 


The situation in Nova Scotia is very different from that of New Brunswick, 
as the brown-tails were well established and breeding extensively before the Dom- 
inion Government took over the control work. Furthermore, the climate through- 
out the Annapolis Valley, where the worst infestation occurs, is milder, and more 
favourable food plants both wild and cultivated are very much more common. 
In fact the entire infested area in this province is ideal for this pest on account of 


PLATE VI 


REPORT OF THE SOCIETY 31 


the abundance of food plants of various species which extend throughout the 
Valley. Owing to the different conditions it is necessary to modify the work in 
the two provinces. In New Brunswick the infested area is only examined once, 
whereas, in Nova Scotia it is often necessary to examine certain localities, where 
the nests are plentiful, two or three times in order to clean them up. 


For a number of years the infestation was confined to the western end of the 
Annapolis Valley, and it was hoped that it would be confined to this area by the 
artificial barrier of Kings county to the east. This county has a large acreage in 
orchard, most of these being well taken care of and thoroughly sprayed. Unfor- 
tunately the pest passed this barrier and has extended as far east as Windsor. As 
soon as this fact was established a counter attack was planned, and the present 
policy is similar to that adopted by the United States Government in their 
gipsy moth and brown-tail moth control work; that is, confining the pest to 
its present area by laying particular stress on the outside territory of the infesta- 
tion and gradually working towards the centre. 


Local infestations have caused a gocd deal of trouble in handling the control 
work in Nova Scotia and in several instances radical measures have been necessary. 
In 1915-16 two thousand nests were collected ona hillside at Torbrook. The 
vegetation consisted largely of thorn and it was soon seen that hand picking of 
the nests would not be effective. The entire area was sprayed with oil and burned 
over. Excellent control resulted from this treatment and the area has been com- 
paratively free ever since. The same year a small island in the Sissiboo river at 
Weymouth Falls was found to be heavily infested. The vegetation consisted of 
scrub thorn, rose, etc. and many of the nests were found close to the ground. The 
island was accorded the same treatment as that at Torbrook, with the result that 


the entire area was entirely freed of the brown-tail moth, no nests being found 


during the past two years. 


Although there has been a gradual reduction in the number of nests collected 
in Nova Scotia during the past few years, as is shown by the following table, we 
realize that the brown-tail is breeding extensively; furthermore the most con- 
scientious inspector may miss nests, and in a mild winter the mortality rate among 
the hibernating larvae will be low. Consequently it is necessary to continue a 
vigourous campaign to keep this pest within bounds. 


Nests Collected in Nova Scotia 


1909-10 1910-11 1911-12 1912-13 1913-14 
1,496 4,462 8,070 11,005 24,156 
1914-15 1915-16 1916-17 1917-18 1918-19 


18,254 14,845 10,019 3,024 1,269 
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In addition to the artificial control work against the brown-tail moth, natural 
control forces have been brought to play against this pest by the introduction 
and colonization of three different species of parasites. These were all reared at 
the Gipsy Moth Parasite Laboratory, Melrose Highlands, Masssachusetts, through 
the courtesy of Dr. L. O. Howard and Dr. A. F. Burgess of the United States 
Bureau of Entomology. The parasite work was continued for four successive 
summers and during that time over 100,000 specimens weré imported into 
Canada. : 


The Braconid, A panteles lacteicolor Vier, has been recovered in New Bruns- 
~ wick and Nova Scotia. The brown-tail webs collected during the winter are 
saved until spring, and the parasites reared from the larvae as soon as the latter 
leave their nests. 


The Tachinid, Compsilura concinnata Meig., has been liberated in Quebec, 
New Brunswick and Nova Scotia. This parasite was recovered at Fredericton in 
1918, two years after the last colony was liberated. Eighty-six thousand, seven 
hundred and forty-two native hosts were collected to obtain this recovery, which 
was made from Hemerocampa leucostigma. The other hosts used were Euva- 
nessa antiopa, Datana ministra and Pontia rapae. 


The predaceous beetle Calosoma sycophanta has also been liberated in Quebec, 
New Brunswick and Nova Scotia. This insect can withstand our rigorous 
climate as several specimens were kept at the Fredericton Laboratory for a number 
of years. Specimens have been recovered in the field twice, but not within the 
past two years. This coming summer a field scout will be made in several loca- 
lities. 
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SOME PROBLEMS IN BOTANY AND ENTOMOLOGY 
Canon V. A. Huard, Quebec 


It very often happens, in the study of science in general, and that of Natural 
History in particular, that we find ourselves confronted with a fact which com- 
pletely upsets our ideas. When we have first convinced ourselves of the reality of 
the fact, a necessary step, we endeavour to discover an explanation, and one is not 
always forthcoming. The majority of naturalists have had at one time or another 
an experience of this kind. For my part I have been not a little astonished to 
find Aesculus hippocastanum L. the Indian Chestnut or “‘horse chestnut.’”’ This 
tree, of Asiastic origin, belongs to the flora of Southern America. Again in the 
case of the Hazel, Corylus avellana, a tree belonging to South Europe, I found a 
specimen in a vigorous state of growth at Neuville (Portneuf), that is to say, as 
in the case of the Chestnut, on the North bank of Saint Lawrence. It is, however, 
in the domain of entomology that I have had the most unexpected surprises in 
this direction. Erebus odora L. is a large butterfly whose wings spread more than 
6 inches, and are greyish brown in colour, marked with black and white wavy 
lines and spots. This is a tropical species which has been seen occasionally at 
Montreal and at Metis. Despite this fact, however, the Rev. Dr. Fyles, who has 
collected in the environs of Quebec for forty years, has never taken it, and it is 
not represented in his rich collection. 


Nevertheless, I took one specimen of it near the Basilica of Quebec in the 

month of July, 1909. Why was that single specimen found there, how did it find 
its way there? To these questions we know of no reply. But here is something 
no less extraordinary. On the 6th of May 1881, and that date shows at least that 
I have long since lost the right of styling myself a young entomologist, my collec- 
tion was enriched by a specimen of Stretchia plustiformis Hy. Edw., taken in the 
seminary building itself at Chicoutimi. This is a night flying butterfly, of 
medium size, with blackish front wings, and hind wings of a paler hue. But, 
the astonishing part of this occurrence is that Stretchia plusiiformts is a species 
‘belonging to California, Colorado, Nevada and Oregon, in other words Western 
America. And here we capture an individual specimen in the heart of Eastern 
America. How could such a thing come about? Who shall say? Here then, is 
a mysterious fact of which we must be content to have no explanation. But in 
any case, it is an extraordinary fact, that the only specimen of Stretchia plusit- 
formis ever seen in the East, should have been taken at Saguenay, so far from 
from that part of America where this species is indigenous. 


But even the above is nothing compared with the entomological surprises I 
experienced several years ago, when someone brought me a beautiful specimen of 
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Hoplia caerulea, which had been found, dead it is true, in a street of one of the 
suburbs of Quebec. 


This insect is a pretty beetle, rather small in size, thickset, almost cubical, of 
a clear velvety green colour presenting a most beautiful effect. This is a 
species of S. Europe, and it has been found in a Quebec street. 


Never was I more puzzled than by the discovery, on a bouquet of artificial 
flowers upon an altar, of an authentic specimen of Hoplia caerulea. 


In that case I had the solution of the problem. These artificial bouquets are 
often imported from Lyons, France, and the local artists, to give those flowers 
which they are making more resemblance to the natural flowers, place upon them 
one of those beautiful insects, which add still more to their beauty. 


We know, also, that in the tropics, ladies’ dresses are sometimes ornamented 
with some specimen, living or dried, of those beautiful golden green insects which 
are found in these regions of wonderful natural products. Again we know that 
the ladies of these regions go so far as to carry, as a precious ornament, little 
lizards of the genus Anolis, which possess the peculiar power of being able to 
change in an instant from their beautiful light green colour to a more or less dark 
red colour. . 


The case of Hoplica caerulea has nothing mysterious about it, once the facts 
are known. But there is no similarity in the occurrence of Stretchia plusiiformis 
at Saguenay, which remains in the condition of an insoluble problem. 


This fact, however, and others which could be brought forward, do not 
prevent the fact being true in a general way, that the animal and vegetable 
species are always specialised for any large terrestrial area. Only man, and 
those animals and plants which he has so to speak domesticated has installed 
himself and prospered in all climates. And it is still necessary for him, to prevent 
them from returning to a savage state, or being destroyed by natural enemies, to 
keep a constant watch over them. 


It is to fill this role of guardian more effectually, that there have been founded 
in different countries, and notably in our Province, Societies for the Protection of 
Animals and Plants, whose members can prove their fidelity by rendering im- 
portant services to their country. 
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THE IMPORTED ALDER LEAF MINER 
C. B. Hutchings, Entomological Branch, Ottawa 


The fine group of alders at the Experimental Farm, Ottawa, has for many 
years been attacked by the alder leaf miner, Kaliosysphinga dohrnii Tischbein. 


The most casual observer visiting this section of the Arboretum during the 
summer months could not fail to notice on the leaves the brown blisters which give 
the trees the appearance of having been badly scorched. 


This injury is due to a small black saw-fly which appears in early summer and 
lays its eggs on the leaves. In about a week the eggs hatch and the leaves begin 
to show signs of the tiny larvae starting their operations. At first, each miner 
works independently; but it very often happens that many eggs are laid on the 
same leaf, and the workers meeting with tunnels of other workers, their mines 
coalesce and in this way the whole upper surface of the leaf is lifted. The larvae 
attain full growth in three weeks. They drop to the earth then, where trans- 
formation is carried on within small earthen cocoons just below the surface of the 
ground. There are at least two broods at Ottawa, and in favourable seasons 
possibly three, but since the broods overlap it is often difficult to state accurately 
where one stops and another begins. 


From the few publications available on this subject,it appears that the fly was 
imported into Canada from Europe, -ketween 30 and 40 years ago, but there is no 
record of the exact date when this actually occurred. Dr. Fletcher in a report in 
1891, published in Can. Ent. Vol. 23, p. 252, very briefly referred to it as damaging 
alders at the Farm. Two years later, 1893, Mr. Harrington of Ottawa noted in | 
Can. Ent., Vol. 25, p. 59, the insect working on native alders near the Farm. 
That same year Mr. Dyar of N.Y., reported in Can. Ent., Vol. 25, that this insect 
was seriously affecting the American alders at Wood’s Hall, Mass. At Ithaca, 
N.Y., the fly appeared in 1891, and Mr. Slingerland made a study of it, publishing 
his results in Cornell Bull. 233. 


Adult: The adult is a small, black saw-fly, 3 mm. long, with very shiny 
head and body, and wings somewhat smoky. It is very closely related to the 
Elm Saw-fly and except for a slight difference in the wing venation the two species 
are very much alike. 


Flights occur in the latter part of May or early in June, and again in the 
middle of July. 


In 1916, as my investigations did not start until July, I consequently missed 
the first fight, but I witnessed the second which was on July 20. In 1917 the first 
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brood appeared on June 6, and the second on July 20. In 1918 the first brood 
appeared on May 21, and the second on July 13. One or two stray flies were 
observed in late September at work ovipositing. These I took to be a third 
generation. 


The flies on emerging immediately begin to oviposit, choosing the soft, tender, 
young leaves in which to insert their eggs, in preference to older and harder 
foliage. During the warm sunny days there is much activity and the flies are not 
readily taken, but on cloudy days the insects are dull and easily caught in wide- ~ 
mouth bottles. I have watched carefully for males but have never observed any 
sign of mating. q 


Egg.—The egg, which is white, round and .3 mm. in diameter, is inserted into 
the leaf through the upper surface in a slit made by the saw of the fly. Many 
eggs may be laid on the same leaf by the same fly. These hatch in about 8 days. 


Larva.—The young larvae work at first in very restricted areas, but later due 
to the joining up with other mines the entire parenchyma of the leaf is eaten out 
and the upper surface becomes brown and badly blistered. When fully grown 
they average 7 mm. long and .75 mm. wide, are of a shiny white at the extremities, 
noticeably segmented, the alimentary canal showing green through the skin. The 
thoracic legs are brown, ringed and situated somewhat laterally, the prolegs being 
rudimentary. 


Pupa.—When ready to pupate the larva eats a hole in the ceiling of its prison 
and drops to the earth where it constructs a small, very dark, oval cocoon about 
1 inch below the surface of the soil. As the silk is very sticky, sand and small 
readily adhere to the pupal cases, giving them odd irregular shapes. The pupal 
transformation requires about three weeks to complete. 


Control.—First as to natural control, I found during the summer of 1917 a 
species of mite attacking the fly, and from some pupal cases I had caged in the 
insectary several hymenopterous parasites emerged. 


I have also observed numbers of the flies caught in spider webs in the alders. 
From observations made in experiments, it is apparent that many adults, from 
various Causes, become imprisoned in their cocoons and never get to the surface of 
the ground. 


Under artificial measures several contact insecticides have been tried: 
-Kerosene Emulsion, 1 part stock to 5 parts water, was found the best spray: 
This was applied when the larvae were young and their work beginning to be 
noticed on the leaf surfaces, and killed practically 100 per cent of the larvae. A 
weaker solution, 1 part stock to 7 parts water, was effective only when applied 
immediately after the eggs had hatched. 


PLATE VII 


FEET TOR ERT 


The Imported Alder Leaf-mine:— Figs. 1 and 2, blotch-mines of the larvae; 3, an adult fly; 4, an 


affected leaf showing the larvae in their mines; 5, puyal caser; 6, larvae removed from the mines. 
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Immunity.—At the Arboretum we have about 25 different varieties of alder, 
4 the majority of which are subjected to various degrees of attack. There are a 
few, however, which I have found during the three seasons work to be immune. 
They are:— 


Alnus serrulata Alnus oblongata 
‘ Alnus incana Alnus macrophylla 
Alnus carpinua betula 


This immunity, in all probability, may be due to the thick and hard texture 
of the leaves of these varieties, as the flies are never found on them, although 
these trees are closely situated to those that are very severely attacked. 


38 PROTECTION OF PLANTS, 1918-19 ; a 


A CANADIAN BEE COLLETES INAEQUALIS SAY 
Rev. L. M. Stohr, College St. Alexandre, Ironside, P: Q. 


The aim and object of your society, as its name implies, being the protection 
of plants against insect and fungous diseases, its field of action would seem to be 
confined to the discovery, eradication and prevention of those ravages for which 
- insects and fungi are responsible. Nevertheless, would it not be restricting your 
field too much to exclude from discussion every question which did not seem to 
have a directly practical bearing? Should this course be adopted in fact? To 
make use of applied entomology, we begin by studying the subject along general ~ 
lines, and useless indeed would those efforts be which were made to fight against 
insects, and not based upon the biologic principles peculiar to this class. 
Without wishing to state that we can apply Virgils words ‘“‘Ab uno disce omnis” 
unrestrictedly, we may nevertheless make the statement that the knowledge of 
the habits of one insect guides us to knowledge of others. 


Again, in the pursuit of one particular line of enquiry, we are inevitably led 
to make observations bearing upon others of a totally different order. Should we 
neglect them on that account? It seems to me that we have no right to do so, for 
in the Natural Sciences where the field is so vast and our knowledge so lamentably 
fragmentary, facts which have escaped the notice of one observer may perchance 
be recorded by another; whilst those things which are negligible for one become — 
for another the starting point for the most important researches. 


It would, however, be unjust to regard insects as a class only as our enemies. 
Without doubt their ravages are important, incalculable even, but among their 
number are some which we look upon as precious auxiliaries, allies, who, far from 
being harmful to our interest, work for them in concert with us. | 


Bees, particularly, are they not of inestimable value to us in the work they 
do when passing from flower to flower, to ensure pollination by this means, and 
thus the reproduction of vegetable species? I do not think, therefore, that I am 
departing from the true aim of the Society, in presenting some notes upon one of 
our indigenous bees, Colletes inaequalis Say propinquus Cr. canadensis Cr. The 
Colletes belong to the group Podilegidae, those bees which bear the pollen collec- 
ting apparatus upon the tarsal joints. This genus contains a very modest number 
of species, in comparison with its neighbour, the genus Andrena which includes 
some hundreds. Like honest workers, they cannot afford the luxury of fine attire; 
their costume is made for work, sombre in ground colour, only relieved by light 
coloured bands upon the abdominal segments. 


They vary in size, but are as a rule rather more than medium, the species 
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which especially concerns us being 12-13 mm. They resemble the Andrenidae 
somewhat in general form, but differences in character, particularly in their 
wing venation, enable the two genera to be easily separated. 


One peculiarity, which has given the Colletes an unique place among the 
Apidae, may be appropriately mentioned here. Alone among all other bees, they 
line their cells with a viscous substance, which on hardening forms a silky mem- 
brane, a sort of transparent skin. This fact has given rise to the German name, 
“Silk Bees.” 


The biology of these little insects is extremely interesting, the construction of 
their nests in particular presenting important variations. At the commence- 
ment of my studies on bees, I became accustomed to look upon the construction 
and disposition of the cells as entirely a generic character. Different observations 
have proved to me, however, that the contrary is the case. I cite as an example 
Angochlora pura, which builds its nest in old stumps and constructs the cells with 
sawdust, whilst another Amgochlora species builds in the earth, using sand. 
Then again, while the Anthophorae build their nests as a general rule in sub- 
terranean galleries, Anthophora terminalis utilizes the branches of sumach, or 
the trunks of trees. The Colletes furnish another example of the diversity which 
can exist in the next construction of different species. 


‘ 


According to the forms of the galleries, three forms of construction can_ 
be distinguished among them: 


1. A vertical pit, with side branches. 
Ex. C. compacta and C. inaequalis in N. America. 


2. A horizontal gallery with vertical branches. 
Ex. C. succincta in Europe. 


3. A simple horizontal gallery. 
Ex. C. hirta floralis and marginellus and the majority of the other Euro- 
pean species. 


This latter form of construction is remarkable for its ingenuity, the cells are 
laid down one after the other, exactly similar to those of a Megachile, or to give a 
simile of a more ordinary nature, like the cartridges in the magazine of a repeating 
rifle. The cover of each cell forms the floor of the following one, and in this way 
the bee reduces the preliminary labour to a minimum, and can concentrate all 
her attention in harvesting pollen and oviposition. What gradation, “what 
progress is realised from one species to the other.” It is a magnificent example of 
evolution, and a confirmed follower of Darwin would not lose the opportunity of 
drawing weighty conclusions therefrom. The explanation is simple indeed. Our 
indigenous Colletes are still in the last rank of the genus. The digging of a deep 
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burrow absorbs nearly !all their energies, and as a result very few cells, three or 
four at most, can be furnished, provisioned and populated. The accessory task 
has become the major one, and essentials are neglected. 


Colletes succincta goes a step further. One day a mother hastening to ovi- 
posit, and not finding a favourable spot for the construction of a vertical burrow, 
but finding a stone wall to hand, adapts herself to this environment and pierces 
a horizontal gallery. The cells which in the first instance were to be found arran- 
ged radially around a central axis, are here, by virtue of the nature of the gallery, 
thrown down into a single vertical arrangement. 


Finally a third Colletes, more knowing than the others, says to herself that 
these branches only mean loss of time, and useless expenditure of energy. She 
therefore does away with them, and builds her cells one following the other, 
saving in this way an enormous amount of time and labour. Is not this evolution 
logical? It would appear so, but one small point is lacking, which is a vital one 
in this case, and that is to prove that there really has been a process of evolution 
from the vertical form of nest to the more perfected horizontal form. This proof 
has never been forthcoming, and probably never’ will be. 


But let us leave speculation and describe briefly the habits of Colletes inaequalis. 
These insects make their appearance during the first days of spring, towards the 
third or fourth week of April. Last year (1918) I observed them hatching about 
the 18th of that month. Large patches of snow still covered the ground, and 
the first rays of the sun have hardly had time to warm up the earth sufficiently 
to carry down to the depths the news of the return of fair weather, when our bees 
are already awakening from their winter sleep, those which, as we can testify, 
have passed the winter in the adult state. They move restlessly about in their 
narrow prison, bite a hole in the fine pellicle of their cell and dig a tunnel through 
the thick bed of sand, up to the light which they are beholding for the first time. 


Ah! who can divine the sensations of these tiny beings when the light is 
reflected for the first-time in their many facetted eyes; when, for the first time 
their tiny bodies feel the warm caresses of the sun’s rays, filling them with a 
sense of well being and delight. For them heat and light are everything. They 
are the two factors, which put their whole being into motion, but let one or the 
other fail, the temperature fall, or the sun hide his face, and their activity sud- 
denly ceases, more surely than if one mutilated their wings or cut off their feet. 
The new world which is revealed to the young Colletes, dazzles them; they cannot 
believe their eyes. There they are, rubbing their antennae with a stupefied air, 
the tarsi moving unceasingly, stroking the abdomen, a process of mutual cleansing, 
removing the last traces of the arduous subterranean journey. 


Finally, a sudden resolve is made in an instant, and the creature sallies forth 
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into the unknown, to explore the horizon spread out before her, and take her 
place at the banquet of life. ; 


Little time is lost, however, in frolicking in the spring air. Important duties’ 
call her. For the role of the bee is essentially that of a mother, and from her 
earliest days, her duty is rudely thrust before her. 


With the Colletes, as with many other Hymenoptera, the phenomenon of 
protandry is present in-which the emergence of the males precedes that of the 
females. The first comers, knowing the contested ground, remain near at hand. 
With rapid flight they scour the ground, searching those spots thoroughly, where 
it appears likely that a female may appear, an easy task indeed, seeing that 
the Colletes nest in numerous colonies. 


As soon as a female shows herself she is assailed by two, three and sometimes 
four cavaliers at once, who quarrel over her among themselves, scramble over 
one another, knock each other over, unseat each other, and push and justle one 
another until finally they all end up in a heap upon the sand. The object of their 
desires takes these insistent demonstrations with a very bad grace, and often, 
whilst the suitors finish their quarrel among themselves, the poor victim takes the 
opportunity to decamp as quickly as possible. A few suitors now arrive to present 
their addresses. Here is one who has succeeded in ousting his rivals. His great 
tarsi grip the edge of the wings, the others the abdominal segments. When the 
chosen one protests, the mandibles seize hold of the down on the thorax to preserve 
equilibrium as a horseman holds on to the mane when his mount takes fright. 


The duration of their union varies, sometimes it is prolonged for a quarter Of an 


hour or more when nothing happens to disturb it. The male is entirely engrossed 
in his business; taking a respite, he lashes in a frenzy the back of the patient one. 
The blows patter like hail, and then the crisis over, everything calms down, to 
recommence very soon again with renewed vigour. 


Whilst this scene is being enacted, the female utters a small strident chirping 
note, the motive of which is not clear. It may be stated in passing that when 
mating does not take place on the site of the colony, it occurs at a definite spot, 
towards which the sexes flow in great numbers. I hope that the mention of such 
detail may be excused, but I have found out that these bees are attracted to places 
impregnated with the odour of uric acid. This odour may play a considerable 
part in those meetings of the sexes. In fact as in the case of the humble bees, 
the males of Colletes emit a particular odour, which is very agreable but difficult 
to define. One of my friends has compared it to that of Florida Water. Once 
on one of my excursions through the woods, I found the partially decomposed 
remains of a skunk, one may imagine the odour which would proceed from it. 
Nevertheless it seemed to attract the bees, numbers of whom were flying all around. 


42 PROTECTION OF PLANTS, 1918-19 


Ina short time I was able to capture five males and one female of Andronicus cylin- 
drus, eight males of Clinodon Anthophora teminalis, nine males of Megachile sp. 
and one female of Halictus leronxit. 


The mothers once fertilised begin the work of constructing the home for 
their offspring. The same locality serves the purpose every year. The soil is 
very light, composed of fine sand and unsuitable for any sort of cultivation. As 
a rule the afternoon between 3 and 4 o’clock is the time chosen to begin the task of 
digging the burrow. The front tarsi and perchance the mandibles loosen the 
soil, passing it back to the middle tarsi, which in their turn pass it‘on to the hind 
tarsi. The work is eagerly pushed on. The insect works vertically, sideways, 
and even on its back so as to dig to more advantage. Soon the hole deepens; ina ~ 
quarter of an hour the insect disappears and the work now goes on unseen. The 
tarsi gather the soil together and pass it back behind the abdomen. When a 
sufficiently large load has been collected, the Colletes reascends the narrow cor- 
ridor, pushing the load up to the surface. This results in little heaps of debris, 
which put one in mind of a miniature mole hill, and are sure indications of the 
presence of a nest. 


From time to time at regular intervals, an upheaval agitates the little mound, 
indicating that a fresh load has been brought up. There is nothing more curious 
than the aspect of the locality where a colony of Colletes are making their nests. 
The mounds rise one beside the other, sometimes by hundreds, with their fresh 
sand recently brought up from the depths nearby. The work continues throughout 
the night,and I have reason to believe is completed at the end of fifteen hours. As 
long as it lasts the heap of sand remains closed, for the bee does not go outside the 
burrow to deposit her load. The work completed, the insect excavates a passage 
for herself through the debris. This entrance tunnel, curved like an arc, serves 
so tospeak asanantechamber. There the Colletes remains, morning and evening 
when the temperature is not high enough to invite her out of doors, and all these 
openings—at the bottom of each one of which a bee is watching—remind one of a 
stronghold, the least approach to which is jealously guarded. At first I ex- 
perienced serious difficulties in the task of studying and describing the method of 
nest construction. Indeed, while endeavouring to follow the course of the burrow, 
the fine sand kept falling into the tunnel, in proportion as I dug. The idea then 
occurred to me to pour plaster into the orifice, as if to obtain a mould. I thought 
this notion an original one, and was quite proud of my invention. But there is 
nothing new under the sun, for I discovered later that others before me had 
employed the same method. In any case the method was a complete success, and 
enabled the construction of the nest to be easily studied. It was a difficult matter 
it is true, to withdraw a mould without breaking it, but by the use of sealing wax 
the trouble is easily disposed of. These underground habitations present the 
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‘following plan: On examination one finds that the Colletes begins by digging an 
approximately vertical tunnel, about 8 mm. in diameter, or that of a stout pencil. 
The length varies, in the majority of cases is about 30 cms., although sometimes 
only half that length. At this depth the tunnel bends and is obliquely prolonged 
for a distance of from 4 to 11 cms. At the end of this branch the bee constructs 
the above mentioned nest on a higher level. It is 2.5 cms. long and .8 cm. broad. 
The cell prepared, it is then provisioned with honey, not, however, any kind which 
has anything in common with that of our domestic bee. It is in the form of a 
rather thick and dark coloured paste, is mixed with nectar and pollen, and has an 
odour which is far from agreeable. 


A single egg measuring 3.5 mm. x .5 mm. is fixed on to the side of the wall, 
slightly above the levél of the honey with which the cell is half filled. . When the 
egg is laid, an oblique transverse membrane is fastened to the wall 12 mms. from 
the cell base, which hermetically seals the nest. Above this, there still remains a 
cell case almost equalinlength. The first cell completed, our Colletes commences 
another one. To do this she ascends slightly higher up the central gallery and 
without any regard to the position of the first nest she attacks a second. The 
soil which is removed from the new tunnel is used to fill up those parts underlying 

- it and to isolate the first cell completely from the others. This fact explains why 
the nests seem to be irregularly disposed, when one digs at random, and hasnot 
the central gallery as a guide. By running plaster into the tunnel, one usually 
only obtains part of the structure. The presence of other lower branches is then 
revealed by a spur, which is prolonged for several centimetres beyond the starting 
point of a side gallery. 


It is difficult to say how many cells can be thus furnished by a single Colletes. 
Indeed numerous tunnels are found on the side of a colony, and the different. 
constructions run into one another in such a way as to make it impossible to say 
whether the cells one meets with belong to the same or different bees. It is 
perhaps nearer the truth to state that the number of nests of a single gallery does 
not exceed three or four; but there is nothing to show that the ‘same Conc 
may not construct more than one gallery. 


Meanwhile what is the fate of the egg? Abandoned in the sand, it hatches. 
The young larva feeds on the reserve nourishment, grows in size, and changes into 
a pupa, but before transformation takes place, a precaution is taken, which does 
not lack ingenuity. To protect the flimsy pellicle in which it is imprisoned for 
long months, against the cold of winter, the larva plasters the walls with its 
excrement. Slight in appearance as is this tenuous covering which is placed on 
top of the outer membrane of the cell, the fact that nature has endowed the 
creature with the instinct to have recourse to such a means of protection means 
that it must be an efficacious one. The cell from transparency becomes opaque 
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and dark brownish in colour. Not having been successful in rearing larvae in 


cages.it is difficult for me to give details of the duration of the different stages of 


the insect. 


The following, however, are several dates for 1916 and 1917—April 18 


emergence from the ground; April 22nd excavation of the gallery; April 2nd and — 


29,mating, May 22nd egg found in cell. Small larvain another cell. August 30th 
and November 29th adults, pupae and well developed larvae found in different 
nests. This latter date, when the soil is already frozen, shows us that the Colletes 
pass the winter in different stages. One cannot do justice in words to the dainty 
appearance which these bees present, when at the end of the autumn one tears 
asunder the delicate membranous shroud which shelter them. 


There they are, immaculate and fresh looking, in an attitude of profound 
meditation, the tarsi folded over on the chest, the wings perfectly developed, their 
little silky fleece unruffled. 


Surely it would seem just that bees, so gentle and hard working as these, 
should have no enemies? Alas as in our human society, here also exploiters are 
to be found. Averse to toil they are, and they only seek how they may make 
profit out of the labours of honest workmen. 


Flying unceasingly in the neighbourhood of the colony, they watch for the 


favourable moment, when the mother departs to collect provisions, to penetrate _ 


the cell, then to effect their egg laying and depart hastily, to repeat the same deed 
elsewhere. 


Such is the case with Sphecodes dichroa. More than once I have seen her 
slipping into a tunnel in the absence of its owner; at times however, her plans go 
awry, and she ventures into an occupied domain. The intruder is quickly sent 
about her business; hustled out, knocked over and roughly handled, she is thrown 
out of the gallery, and departs hastily, content to have got off so easily. Others 
Bombylius major and B. pygmaeus act in a different fashion; as quick as lightning 
they flash over the site of the nest; now here, now there they fly, so quickly that 
the eye can hardly follow them. All at once they come to a standstill, like a 


fixed point in the air they hover motionless over the site of the orifice. Then in ~ 


one mass they drop to the ground, hardly stopping for an instant at the entrance 
to the gallery. The moment of action, short as it is, suffices for the disposition 
of a minute egg, which in all probability the Colletes herself in her comings and 
goings will unconsciously suffer to remain. The study of these Dipterous 
parasites forms the basis of a very interesting subject, which if fortune favours me 
I shall pursue. 


We have now thoroughly investigated the life history of Colletes inaequalis, 
her birth, diversions, labours and mishaps. But this life is a short one; those 
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‘populous cities, which in April and May present an unparalleled scene of anima- 


tion, are deserted by the end of June. The little mole heaps are scattered, and 
the galleries have fallen in. What is the fate of the mother herself? Having 
accomplished the great task of assuring her posterity, there is no further work for 
her in her future barren existence. Child of the light and the sun, she still idles 
away a few days, pilfering the sweets of the flowers in the neighbourhood. Up 
to the last she is drunk with nectar, and when the beatings of her tiny heart are 
about to cease, when the first spasms of death seize upon her, she can find no 
better place to dié than the petals of an open corolla. There we may find her 
huddled together in the agony of death, and like the girl who mourns for Mal- 
herbe, we may apply to her the lines of the poet, 


Le apes elle a vécu ce que vivent les roses, 
nee l’espace d’un matin. 


Note—Those wishing to study the habits of other species of Colletes, may 
read the following works with profit. 
Mayet: Moeurs du Colletes succinctus. Ann. Soc. Ent. France 1875. 


Smith: On some digger bees (C. compacta), Journ. New York Ent. Soc., 
Vol. IX, 1901. : é 


Friese: Beitraege zur Biologie der soltitaeren, Blumenwespen, Jena, 1891. 


Rudlow: Die Wohnungen der Hautflugler Europas, etc. Berl. Ent. Zeitschr. 
XLVI,. 1901. 
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SOME INSECT INJURIES IN WOODLOTS 


Dr. J. M. Swaine, Chief, Division of Forest Insects, Entomological Branch, 
Department of Agriculture, Ottawa, Ont. 


Very serious and extensive insect injuries to forest trees, particularly to 
balsam and spruce, have been spreading for several years in the forests of Quebec 
and the two neighbouring Provinces. The same or similar troubles are develo- 
ping in farm woodlands in various places, so that it may be worth while to describe 
these injuries in their relation to farm woodlots. 


The Balsam Injury 


There are extensive areas of forest in Quebec Province upon which the balsams 
are dead, dying or more or less badly diseased. The primary cause of this trouble 
was undoubtedly the great outbreak of the Spruce Budworm that spread over 
the western half of this Province several years ago. ~The budworm caterpillars 
fed voraciously upon the balsam foliage and many thousands of trees were killed 
outright as a direct result of this defoliation; a much larger number were so badly 
weakened that even after the caterpillars disappeared they were hardly able to 
struggle back to a normal condition, and each season many thousands of them 
are dying. The weakened trees are more susceptible to injury by insects and 
fungi, and they are being attacked by two species of insects, the Balsam Bark- 
beetle and the Balsam Bark Weevil, and by two injurious types of fungi, certain 
heart rots and a sap rot. 


The Eastern Balsam Bark-beetle 


Pityokteines sparsus Lec. 


The adult of this species is a very small black beetle, 2 mm. in length, cylin- 
dric in shape, with sparse erect hairs, and a few small teeth on the posterior end 
of the wing covers. The adults, one male and several females, enter the bark of 
dying, weakened or healthy balsams in the early summer. Each female cuts a 
perfectly cylindric egg-tunnel, in diameter slightly greater than her own, and 
places the eggs singly in niches arranged alternately along its sides. The egg- 
tunnels radiate from the central nuptial chamber which together with the entrance 
tunnel forms the residence of the single male. Each female works the boring dust 
produced in the course of her excavation backwards into the central chamber 
where it is finally extruded through the entrance hole by the male. The whole 
set of egg-tunnels lies between the inner bark and the wood, scoring both. The 
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grubs which hatch from the eggs bore outwards away from the egg-tunnels 
through the inner bark and between it and the wood. The grubs pupate in the 
ends of their mines, change to adults, and eventually bore their way out through 
the overlying bark to freedom. The species is very small, but occurs in immense 
numbers in nearly all balsam slash and dying balsam bark. When green and 
apparently healthy trees are attacked the effect of the multitude of tunnels checks 
the sap flow and kills the tree. The latter turns red and is visible from the 
distance as a red tree. Probably the majority of “‘red top’’ balsams in Quebec 
forests are killed by this beetle. Its chief breeding ground is balsam slash from 
cuttings, standing trees on light burns, heavy wind falls, and large quantities of 
dying balsam bark produced by any cause. The species also breeds less commonly 
in the eastern larch or tamarack. 


The Eastern Balsam Bark Weevil 
Pissodes dubius Rand 


This species is a small beetle about 4 mm. long, and grayish in colour. Its 
eggs are laid in early summer in small punctures cut in the bark of the trunk of 
healthy or weakened balsams. The egg-punctures are arranged in groups and the 
exuding balsam drys about and below the punctures forming conspicuous whitish 
patches, ‘‘bleeding spots,’’ which betray the injury while the foliage is still green. 
The larvae excavate long winding mines between the bark and wood radiating 
from the group of punctures and eventually pursuing an upward or downward 
course. The young beetles, after maturing in the end of the larval mines, emerge 
through the bark early in the following season. 


This injury is apparently new to the Province. It was found to be spreading 
rapidly in green timber in some localities last summer, and will apparently prove 
a serious enemy to the balsam. 


The areas of injured balsam are very extensive in this Province and the loss 
in pulpwood has already been very great. The spruce is also suffering to a lesser 
degree and from similar causes. It is not intended, however, to discuss the 
forest problem at this time, but to point out to owners of farm woodlands the 
importance of checking the spread of these injuries in their woods. Both injurious 
insects and fungi breed in the slash of all our timber trees as well as in any dying 
bark and wood, from windfalls or any other cause. It is, therefore, most im- 
portant to destroy all breeding grounds of this kind, in order to protect the 
healthy trees. Stumps should be cut low and the remaining bark should be 
removed. The slash should be burned, preferably in piles covering as many of 
the stumps as possible; and at the same time all dying and broken trees, and those 
showing fungus fruiting bodies, ‘‘Conks,’”’ on the trunk or branches should be 
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treated in the same way. It is of the utmost importance to get rid of the slash 


and dying trees, that great breeding ground for boring insects and parasitic fungi. 
In small operations, carried out on farm woodlands, slash burning is entirely 
feasible and can be completed with very little expense. 


It is perhaps more important to give this careful attention especially to the 
softwood trees, balsam, spruce and pine, but all our hardwoods, as well, are 
attacked by boring insects, some of which are particularly injurious, and they are 
very commonly injured by destructive fungi. 


The condition of the white and yellow birch in parts of Quebec Province is 
worth noting in this connection. It was found last summer that on at least one 
watershed in Quebec the white and yellow birches were dying in large numbers 
from attack by the well known enemy of birch shade trees, the Bronze Birch 
Borer. It was unusual to find an outbreak of such proportions in the forest, 
although this insect is particularly destructive to cultivated birches. The affected 
trees die gradually from the top downwards. Dying tops on birches may indicate 
the disease; it is definitely identified by the numerous winding tunnels in the 
inner bark of the affected portion of the trunk. By the time the top of the tree is 
dead the grubs are cutting their tunnels far below in the apparently healthy bark, 
and cutting out the tree top rarely does more than check the disease temporarily, 
and then only if the top is cut out well below the dying part. 


In woodlots, all birches with dying tops should be marked in the fall before 
the leaves are gone and these trees cut and utilized during winter. Destruction 
of the infested trees before June will check the spread of the beetles. 


Woodlots have almost invariably to struggle against abnormal conditions: 
and it is only possible to preserve the health of the trees if the injurious factors 
are removed to the greatest possible degree. It is useless to expect healthy con- 
ditions in isolated sections of woodland if considerable quantities of dying trees, 
bark and wood are left each season to breed great numbers of boring insects and 
destructive fungi. All slash and dying wood should be utilized to the greatest 


advantage and the rest burned. Dying trees and those badly injured by insects _ 


and fungi should be utilized without delay. If the injurious insects and fungi 
were kept under control for several seasons the waste from dying trees and 
branches would be greatly reduced. 
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EFFICIENCY FACTORS IN POTATO SPRAYING 
Dr. W. H. Rankin, Cornell University 


Spraying late varieties of potatoes five to seven times every year with bor- 
deaux mixture largely eliminates many of the factors which cause a fluctuation in 
yield. Since spraying thus furnishes a means of making a much larger profit on 
potatoes, no potato grower can afford to neglect this rather simple but sometimes 
distasteful practice in this section of Canada and adjacent United States. 

The accuracy of these assertions is no doubt already well recognized by the. 
majority of those present. Where proof is desired, however, we need only refer 
to the experiments conducted for a period of twenty consecutive years at the 
Vermont Agricultural Experiment Station, and the ten year experiment in New 
York State. In the Vermont experiments the yield was increased 116 to 224 
bushels to the acre by spraying in years when late blight was destructive.! Even 
in years when there was no late blight, an average increase of 66 bushels to the 
acre was realized. In the New York ten year experiment an average increase of 
45 to 97 bushels to the acre was obtained. This increase is realized not only by 
the expert, but by the average grower as well. One hundred and fourteen 
New York farmers reporting definite figures on costs and results showed an ’ 
average increase in yield of 36 bushels to the acre. Two hundred and four farmers 
reporting only on yield showed an average increase of 54 bushels to the acre.? 
These results mean that the farmer received on the average every year in money 
returns over three times the total costs of the spraying. 


Despite the decided advantages in favor of every potato grower spraying 
every year, many do not spray. It was in view of this fact, and also because 
there are many factors in potato spraying which need emphasis that I have 
have chosen this subject tonight. Before proceeding with the discussion of some 
efficiency factors in potato spraying, it is necessary that we call to mind certain 
facts regarding the troubles which spraying helps to control. 


No matter how free the crop may be from the many diseases which are 
carried over from year to year in the tubers, the late potato varieties in this 
climate are subject to injury by early blight, late blight, tip-burn, the Colorado 
beetle and flea beetle. Considerable effort has been expended to select and breed 
varieties resistant to early and late blight. These measures have been largely 
without successful results, although many varieties of commercial importance 
show varying degrees of resistance. The exact combination of weather condi- 
tions in July and August determines largely the destructiveness of early blight, 
tip-burn and late blight. It is pertinent to observe here that the seasonal con- 
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ditions in this region which would leave the potato practically free from all three 
of these troubles are so rare as to be the exception. In other words, a given 


season is either favorable in varying degrees to the development of early blight, 


and tip-burn or is favorable to late blight. That is the reason why spraying 
properly done will always pay for itself. 


Early blight, caused by the fungus, Alternaria solani, is a disease of the 
foliage only. New infections apparently originate in the spring from spores 
which over-winter in the soil. For the destructive development of this disease, 
there must prevail frequent wet and cloudy weather during the month of July, 
followed then by a period of generally high temperatures in August. The moist 
periods of high humidity and abundant rains in July are necessary to promote a 
rapid succession of infection cycles; this results in general infection throughout 
the fields. High temperatures following such general infections are favorable to 
the rapid growth of the mycelium in the leaves and to the consequent killing of 
the large circular areas of tissue. It is interesting to observe that although the 
plants may be generally infected, hot weather is necessary for maximum des- 
tructiveness. On the other hand if no prolonged rainy weather precedes the hot 
weather but little early blight appears.’ 


Tip-burn, a physiological disease, as yet not fully explained, is probably due 
to over-transpiration which causes the wilting and death of small areas of leaf- 
tissue, usually near the tip of the leaf. High temperatures either in July or 
August may bring a destructive development of this trouble. Tip-burn may 
appear in the absence of early blight and, therefore, is probably little affected by 
the presence or absence of previous rainy periods. 


Late blight is very definitely associated with certain sequences in weather 
conditions. The early seasonal development of the late blight fungus, Phytoph- 
thora infestans, is still largely shrouded in uncertainties. The fungus may affect 
the tubers in late autumn, but the prevalence of tuber-rot is not as directly propor- 
tional to the amount of foliage blight as might be expected. | Considerable 
foliage blight may be accompanied by a relative absence of tuber-rot and vice 
versa. The role that affected tubers play in the primary foliage infections the 
following season is problematical. Affected tubers rarely produce many sprouts, 
which reach the surface of the ground and those that do are weak and soon die. 
Close observation and experiments show that but few such sprouts are capable of 
producing spores above ground, therefore it is doubtful if they are responsible 
for primary infection cycles in the late spring.4 It must not be overlooked, 
however, that even weak and short lived sprouts from slightly affected tubers may 
produce conidia below ground. These may then account for zoospores which 
may cause infection by splashing onto the low rain-beaten foliage of nearby vines. 
Either by this possible means or by over-wintering oospores in the dead leaves or 
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by some other means, the fungus obtains a start on the new season’s crop. It is 
interesting to note at this point that it apparently makes little or no difference 
how prevalent the fungus may have been the previous season. Successive seasons 
when no late blight can be found may be followed by severe epiphytotics provided 
the necessary predisposing weather conditions prevail during that season. As to 
the successive stages by which the blight spreads in the field during June and July 
there is little known. It is difficult to find any evidence of its presence at this 
period, although so far as one can judge the same weather conditions prevail 
which are accompanied by severe epiphytotics in August. The fungus must be 
passing through successive cycles, however, or it would be difficult to account 
for its almost uniform abundance and quickly destructive attack over large 
areas in August. The important correlation between weather conditions and 
blight epiphytotics occurs after the blooming period and usually after the first of 
August. For a primary epiphytotic several days of high humidity, accompanied 
by intermittent rains and cloudy weather, together with a low temperature 
(52-73. Fahr.) are necessary.’ The intensity of the attack will vary with the 
degree of humidity, range of temperature and the duration of these conditions. 
If this period is then followed by shorter or longer periods of the same conditions, 
progressive development often results in total destruction of the tops. Direct 
losses thus result from low yield and more or less rot of the tubers. 


After this brief review of the factors at work in the potato field for the control 
of which spraying is necessary, we may now consider some of the factors which 
determine the effectiveness of spraying. A little attention paid to the proper 
methods of making and applying bordeaux mixture will insure the maximum 
return for the investment of labor and material. 


Bordeaux mixture is by far the most satisfactory substance to use on potatoes. 
This mixture consists of colloidal plates or membranes inclosing lime particles, 
lime particles in suspension and all contained in a strong solution of calcium 
hydroxide and calcium sulfate. The composition of the colloidal membranes is 
doubtful, but they are probably a complex mixture of basic copper sulfates. The 
important fungicidal properties of bordeaux mixture are due to the number and 
size of the colloidal membranes and to the lime particles. When the mixture 
dries on the leaves the colloidal membranes and lime particles adhere tenaciously 
to the surface of the leaf. In this condition the copper and lime remain effective 
for along time. After once dried the particles will not wash off.® 


The strength of the mixture is a matter of choice to a certain extent. It is 
doubtful if a mixture stronger than 4-4-50 or 5-5-50 is required. The strength 
5-5-50 has been found to contain at least twice the number of colloidal membranes 
that a 23-24-50 mixture contains. Stronger mixtures are, however, propor- 
tionately wasteful of materials since the membranes are much thicker and do not 
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give the same relative covering power on the leaf. Vigorous stirring while 
pouring the dilute copper sulfate solution and lime milk together is necessary to 
produce the maximum number of thin membranes and thus obtain the greatest 
covering power. At the same time a mixture containing these small, thin 
membranes will be easier to keep from rapid settling and thus make possible a 
more even distribution of the membranes throughout the field. No amount of 
agitating will yield good results when concentrated solutions are poured together.® 


The mixture is effective as soon as it has dried on the leaves. The copper in 
the membranes is slowly dissolved when the leaves become wet. The lime 
particles are also fungicidal. In making an application it is necessary to obtain 
a uniform distribution of finely divided mist-like particles of the mixture on the 
leaves. If the sprayer does not develop a high pressure the drops will be large. 
The mixture will then run off the leaves and the coating of colloidal membranes 
will be uneven and much less efficient. The leaf need not be entirely covered by 
the mixture, however, even under the best of conditions, for should a spore fall 
on the leaf even at a distance of one-sixteenth of an inch away from a sprayed 
area the germination of the spore is retarded. From what has been said one will 


readily recognize how important the proper methods of mixing and applying the 


solution are in determining its efficiency. 


All the well planned experiments have shown that while three sprayings will 


often yield paying results, sometimes, however, they fail, due to the fact that they - 


were not applied at just the time required by the conditions of that season. 
Therefore because of this showing, the advisability of spraying is often con- 
demned or doubted. We have only to analyze the things accomplished with 
from five to seven sprayings to understand why this practice is successful and 
why a less number of sprayings may result in disappointment. 


The first application should be made when the plants are six to eight inches 
high, or at least soon after this stage in their growth. While this application is 
largely advised to carry the bug poison; the mixture has then an excellent chance 
to coat the leaves which will soon be over-grown. Also this early application may 
aid considerably in reducing the amount of primary infection. It is then necessary 
to spray at least every two weeks thereafter until frost if the maximum benefits 
are derived. This frequency of spraying is necessary because of the new growth 
made by the vines after each application, and this in turn must be coated. The 
older leaves, after the vines become dense, are not reached by the later sprayings, 
but the coating they received probably remains effective the entire season. The 
successive applications which keep the leaves coated with the colloidal membranes 
and lime particles accomplish the increased yields in the following manner®: 


1. The spores of the early and late blight fungi, which are wind and insect 
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borne, are killed by contact with the colloidal membranes giving off free copper, 
or by the alkaline solution derived from the lime particles. 


2. The germination of the spores is inhibited or retarded when they. lie 
close to either the colloidal membranes or lime particles. 


3. Tip-burn is prevented to a large extent in a manner that is not fully 
understood. 
4. Flea beetles are repelled and the number of punctures reduced. 


5. The plants live out a normal indeterminate growth until killed by frost. 
This period of lengthened growth often reaches two weeks, and results in a larger 
number of first class tubers. 


The next most important factor influencing the efficiency of spraying is the 
time of application with reference to rain periods; this is especially important at 
the stage in the development of the potato when late blight causes its heaviest 
losses. Since new outbreaks of blight can be correlated definitely with rain 
periods of the proper character, spraying should be done before such rain periods, 
if it is possible to predict their arrival. This insures that all the new growth up 
until the rain period is covered. Infection which would be accomplished during 
the rain period is thus prevented to a large extent. 


Even after there is little danger of late blight killing the tops in time to 
reduce the yield, it is advisable to continue the spraying, since heavy tuber 
infections may follow relatively unimportant late foliage infections. 


The advantages of spraying are so apparent, and the procedure so easy of 
successful application, that it is unfortunate that growers of small acreage find 
themselves hampered in many ways from adopting the practice. It is because 
of this fact that I want to outline a simple scheme of cooperation which will 
largely avoid the objections of the small grower, and at the same time probably 
more efficiently accomplish the best results. 


The most important reason why small growers do not spray are, first that the 
investment in machinery and materials is prohibitory and, second, that the amount 
of labour involved throughout the season seriously interferes with the necessary 
care that other crops demand. It is with a view to removing these difficulties, 
which must be overcome to extend potato spraying, that the following plan is . 
suggested. This method may be called community or cooperative spraying: 


A single efficient potato sprayer will take care of 100 or more acres of potatoes 
according to weather conditions. In regions where each grower raises ten 
acres or less a single machine will thus serve for several fields and reduce the 
investment. 


By simply passing the machine from one grower to another, many difficulties 
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may arise. Spraying is not like threshing or wood cutting, the work must be 
done at certain definite times. The responsibility for the care of the machine, 
and its availability to each grower when it is needed is too uncertain. Also the 
labour difficulty is not solved. By adding a man and team of horses to the com- 
munity machine, however, the equipment can be made more efficient and work- 
able. The service of the spray machine is then obtainable by contract for the 
season at a definite charge for the acre. To obtain the most from such an arrange- 
ment the following suggestions are made :* 


1. The sprayman should be reliable and should thoroughly understand the 
methods used. 


2. The sprayman should provide the sprayer, team and spray materials, 
and charge a certain price for an acre for each application. 


3. The sprayman should be required to use a recommended formula (5-5-50 


or 4-4-50), to spray at certain intervals (10 to 15 days) and to spray a certain 
number of times (at least 5). 


4. Growers wishing to have a stronger mixture, more frequent applications 
and a greater number of applications would of course have to pay more for the 
sprayer’s service. 


5. All of these matters should be contained in a written contract between 
each grower and the sprayman. 


6. The grower should provide convenient facilities for securing water and 
at least 4 good tight 50 gallon barrels for mixing purposes. 


7. The sprayman should be careful not to engage too large an acreage. 
Weather conditions may cut the available time for spraying to one-half of the 
total number of days necessary to make a circuit of the fields. One hundred 
acres is probably all that should be handled. The territory covered by his con- 
tracts must be limited also, or much time will be lost in getting from one place to 
another and thus the charge will be higher. 


If there is no energetic person willing to organize the community and secure 
contracts and himself do the spraying, the organization can be perfected by the 
community itself. Then some one man or a committee acting for the growers 
wanting the service can hire the labor, buy the machine and arrange the spraying 
schedule. 


The advantages of such a cooperation, besides furnishing the spraying at a 
minimum cost, are that a single individual doing nothing but spray potatoes, 
* F.C. Stewart, Botanist of the New York Agr. Exp. Sta. collaborated with the writer in 


Se this plan of community potato spraying for the New York Food Supply Commission 
in 1917. 


: 
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ought to become more efficient. It seems possible that industrious students from 
this College might be interested in undertaking this sort of workin the communities 
where they live. At any rate some cooperation could no doubt be arranged by 


- which Macdonald College or the Dominion Botanist would furnish aid in starting 


the community organization, and later provide for technical advice to the spray- 
man so that the best results may be assured. 


In conclusion, I wish to suggest that this Society might well undertake the 
advancement of some propaganda for more and better spraying of potatoes in 


Quebec. At the same time in localities where conditions make it feasible, either : 


community organizations should be encouraged or some individual interested in 
taking up potato spraying asa specialty. The plant pathologist can offer you no 
better or less complicated means of insuring any crop against losses due to disease 
than they have now crystalized in the accepted directions for spraying potatoes. 
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HOW THE PROTECTION OF PLANTS HAS PROGRESSED | 
; IN QUEBEC 


Geo. Maheux, Provincial Entomologist, Quebec 


A slow progression towards improvement is the characteristic of any work of 
scientific generalization. Conflicting continually with old prejudices, ever 
opposing the freaks of a deep-rooted habit, having to demonstrate its efficiency by 
examples not always to be found easily on the spot, slowly penetrating into minds 
who never accept an innovation without a pledge, its ascent, delayed by these 
agents, sometimes follows a line, the elevation of which is hard to appreciate. 
Such a work as that followed up for the past ten years by this Society and by the 
Departmentof Agriculture for six years nowis too practical to have failed to spread 
gradually among the ranks of our rural community. It is well to glance 
behind us to see the path that has been followed: a moment’s observation will 
show us the distance now separating the starting point from the present state, 
and perhaps it will give us more courage to continue with a new impetus the work 
undertaken. I will not go into all details of this progression generally witnessed 
in the methods used for the protection of plants in this Province; you are all 
aware of the conditions prevailing in this respect ten years ago. Except fora 
few orchards owned by progressive people, and where sprays used to be made, 
the protection of plants solely consisted in the application of Paris green on 
potatoes, here and there, and then only to control Colorado potato beetles. Has 
a marked progress been achieved during this decade? This we shall see 
further on. 


From many standpoints, the year 1918 will be remarkable in the world’s 
history. It is, we might say, the golden age of Canadian agriculture; in a splendid 
effort for increased production, the noble race of the humble tillers of the soil has 
largely contributed to save the world from starvation, in making the Canadian 
soil yield crops never seen before. In the Province of Quebec alone, nearly three- 
quarters of a million acres of land were put under cultivation in excess of the 
previous years. You are not unaware of the magnificent impetus given to the 
agricultural question, as well as of the complete organisation created by the 
Department of Agriculture to support the enthusiasm, stir up the energies, to 
rouse and keep emulation up to the end. 


Invaluable services have been rendered to the Province by the Greater- 
Production Service. None of the questions relating to the production of food for. 
immediate consumption has been neglected by its chief, Dr. Charron. Its or- 


REPORT OF THE SOCIETY , eS 


ganisation and its means of immediate communication with farmers were kindly 
put at the service of entomology. 


Thanks to this agreement, the purchase of insecticides and fungicides was 


made in bulk by the various parish committees installed in over 800 rural muni- 


cipalities. Circulars and bulletins on the protection of plants were distributed 
through these committees closely connected with parties interested. On the 


other side, all minds were prepared and roused by a publicity campaign regarding — 


the damage caused by pests, the benefits of spraying and various treatments; 
all the newspapers have contributed in spreading these indispensable elements 


throughout the Province. Several circulars on sprays giving the price of chemicals, | : 
etc., were mailed to each committee. We had besides published two posters, — 


colored and illustrated, giving full information for spraying vegetables and fruit 
trees; after a few weeks, none were left for distribution, a proof that farmers have 
realised the necessity of protecting their crops in an efficient manner. Instructors 
and lecturers, together with the District Representatives, have kept the sacred 
fire burning during the whole summer, and they have helped greatly towards 
ensuring the final success. 


What has been the result of all this work in so far as the protection of plants 
is concerned? We must frankly admit that results have gone considerably 
beyond our expectations. Within one year we have made more progress in this 
respect than during the five years previous. At first, the most important feature, 
the habit of spraying, as you know by experience, was progressing very slowly in 
rural districts. Owing to the impulse of circumstances, it has spread to such an 
an extent that more than two-thirds of the farmers have introduced this practice 
into their farming system. Now, in this matter, the start is the most difficult 
and afterwards the work is repeated automatically; the work is popularized, 
and this alone is a very great result. 


Here are a few figures which will give you an idea of the insecticides and 
fungicides used in the Province during 1918. 


Paris green 225 tons; Lead arsenate 120 tons; Formalin 18 tons; Bluestone 
15 tons. 


Let us mention here two new cases where the practice has generalised. First 
is the treatment of cereal seeds and potatoes with formalin which was practically 
not done before; in the second place, the spraying of potatoes with poison bordeaux 
mixture, only practised on a small scale up to that time. It is well to state that 
all farmers did not use these two fungicides, but a fair proportion which it is hard . 
to figure out exactly had recourse to these remedies for the first time in 1918. 

I do not think we shall fail to progress; this is only a seed put into the ground, 
and which will not fail to yield excellent fruit within a few years. The example 
of those who have gone forward will soon make the defaulters follow. To con- 
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firm this statement I will mention a result which has been obtained in the vicinity 
of Quebec. It is a question of neighbouring fields sprayed in various ways by 
their owners. The results are very different as you will see. 


Return in Gross 
Number of — Bushels Bushels Yield for money from receipts 
Sprays sown harvested one 1 bushel $1.00 per 
(Valued at $1) bushel 
ome 2). 15 50 3.8 $3.33 $50 
Isepiay..<... 15 100 6.6 6.50 100 
2 sprays..... 12 150 12.50 12.50 i 
3 sprays..... 6 100 16.60 16.50 100 


Needless to say that neighbours who have not sprayed, and who are now con- 
vinced by this example, will not fail to do so this year. Moreover the requests 
_ made to the Horticultural Societies for sprayers are three times more numerous 
than they were before: another proof of the work done in the mind of the farmers 
since 1917. 


From the last statistics, the yield in potatoes amounts to 147 bushels to the 
acre, compared with 80 bushels last year. This is an increase of 67 bushels. Part 
of this surplus is certainly due to spraying; but let us be fair, the weather and 
and other agents have favourably influenced ‘the growth, if we were to share it 
too, each side would have 334 bushels. Now, 333 bushels multiplied by 264,870 
acres under cultivation gives the fair surplus of 8,873,145 bushels, due to the 
treatment of seed grains and to poison Bordeaux mixture sprays. In figuring 
the potatoes at $1.00 per bushel, we would have a profit of $8,873,145.00, which 
we think is quite an appreciable result showing better than anything else the 
efficiency of the methods of control. 


You no doubt remember that last year, on the occasion of our Spring Meeting, 
I had the pleasure to communicate to those present the plan of a proposed ento- 
mological or ‘‘plant protection’”’ campaign, which I intended to carry out during 
the summer. I must state that none of the articles in this programme have-been 
neglected and that our efforts have not proved useless. 


In conclusion I might say that our work, although often disappointing, 
sometimes affords satisfaction. For ten years now, your Society has scattered 
the good seed all around; we have endeavoured to reach the same end during the 
past few years. Results have not always been apparent, except in orchards, but 
at this date, we can look behind us without fear of being deceived, but with satis- 
faction. This does not mean to convey that the campaign has come to an.end; 
no, but it is now in the right way and can be followed up quickly. With your 
assistance, we expect to be able to record a big advance in 1919. 
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INSECT CARRIERS OF PLANT DISEASES 
E. Melville DuPorte, Macdonald College 


There are many ways in which insects affect the health of plants. The work 


of those insects which destroy the foliage, bark, wood or roots is well known, as is — 


also the work of those which suck the sap. Some insects produce galls, contor- 
tions or discolourations; others interrupt the circulation by ringing the twig, or in 
some other way disturb the normal metabolism of the plant. These all-cause 
direct injury; but there is a method more insidious and not so well known by 
which insects may cause serious injury to crops, and that is by carrying or aiding 
in the spread from plant to plant of the germs of bacterial or fungous diseases of 
plants. This paper will deal exclusively with this last aspect of the question. 


How Insects Spread Disease 


If we examine the methods by which disease may be spread among plants, 
through the agency of insects, we find a general similarity between these methods 
and those by which disease is spread by insects among men or other animals. The 
following summary brings out this similarity. 


1. The pathogenic organism may undergo a part of its development — 
within the body of the insect. This raises the question as to whether the same 
disease organism can normally attack both an animal and a vegetable host. The 
question, which is an important one from the standpoint of human health, has not 
been extensively studied, but results thus far obtained by investigators have 
been for the most part negative. A note-worthy exception is the fact that John- 
ston! has discovered that the causal organism of the bud rot disease of the 
cocoanut is a bacillus, indistinguishable from B. coli which lives in the intestines. 
of man and other animals. Ophionectria coccicola, a fungus parasite of scale 
insects, has been observed by Noack to pass from the scale insects to orange 
twigs causing gummosis. The only case known to the writer in which the 
evidence indicates that an insect may serve as a host of an organism normally 
parasitic on plants is that of the beet-leaf-hopper Eutettix tenella which spreads. 
the curly-leaf disease of beets in the southwestern states. 


- 2. The insect may introduce the disease directly into the tissues of 
the host. Insects feeding on diseased plants may carry the disease germ on 
their mouth-parts or bodies and introduce these into the tissues of healthy plants, 
through the punctures or burrows made in feeding, or oviposition. Many 
diseases are thus spread. 


1Johnston, J.R. Is Bacillus coli ever a plant parasite? Phytopathology I, pages 97-99, 1911. 
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3. The insect may be a simple mechanical carrier, that is, it may 
carry the germs on its body from diseased to healthy plants and these germs may 
be mechanically brushed on to the surface of the latter. The efficiency of this 


method depends on the ability of the pathogen to enter the tissues of the host — 


through the epidermis of leaf, flower or twig, or on the accident of the germs being 
deposited on adventitious wounds. 


f 


easy entry for disease germs which may be carried by the wind, insects or 
other agency. 


The Beet Leaf-hopper and the Curly Top Disease 


For many years the beet crop of the South Western United States has 
suffered from a blight known as ‘“‘curly top,” the characteristics of which are thus 
briefly summed up by Ball?. “The first symptoms of ‘curly leaf’ or ‘blight’ of 
the beet is a thickening of the smaller veinlets of the leaf, giving it a roughened 
appearance on the underside. This is followed by a curling of the edge and a 
final rolling up of the leaf, the upper surface always being rolled in. As this 
progresses the small veinlets grow still larger and more irregular, knotlike swellings 
appear at frequent intervals, and in extreme cases little nipple-like swellings 
appear, extending to a height of nearly one fourth of an inch . . . The beet 
almost stops growing and a large number of fibrous roots are sent out. These 
roots are not confined to two irregular lines as in a healthy beet . . . In bad 
cases it shrivels and dies . . . The sugar content remains very low.” 


Ball? and Shaw? were the first to connect this disease with the presence of the 
beet leaf-hopper Eutettix tenella Baker. By enclosing beets with this insect in 
hopper-proof cages, they were able to reproduce the disease, but their evidence 
was not absolutely conclusive and not universally accepted. Smith and Bonquet# 
repeated their experiment with similiar results. In addition, they planted sugar- 
beet seed in four-inch pots; two plants were allowed to grow in each pot, and the 
whole kept “in a Eutettix-proof cage from the first. After each plant had about 
eight or ten leaves, a single insect was confined in a vial upon one of the two plants 
in. each pot. In each case the plant thus infected showed the typical disease 
after the usual incubation period (about two weeks in the greenhouse), while the 
other in the same pot did not. 


“In applying the insect for different lengths of time it was found that as 
short a period as five minutes is sufficient to produce the disease.”’ 


2 Ball, E. D., The leaf hoppers of the sugar beet and their relation to the “‘curly-leaf” condition. 
U.S. D. A., Bur. Ent. Bul. 66, pt. IV, 1909. 

3Shaw, H. B. The curly top of beets. U.S. D. A., Bur. Pl. Ind. Bul. 181, 1910. 

4 Smith, R. E. and Bonquet, A. New light on 1 curly top of the sugar beet. "Phytopathology 
V, pp. 103-107, 1905. 


4. The insect may by injuring the plant tissues provide points of 


REPORT OF THE SOCIETY 61 


The same writers described a typical lesion in the vascular bundles of infected 
plants and isolated an organism agreeing in characteristics with Bacillus dianthi 
Bolley. They, however, failed to re-infect with this organism. Later® they 

_ confirmed the presence of the bacillus,but found that it was present in cases where 
the typical curly-leaf symptoms did not occur. They also showed that insects 
from certain wild plants would not produce the disease until they had fed on’ 
infected plants, and this was soon after confirmed by Bonquet and Hartung® by 
means of more extensive experiments. The insects used in these two investigations 
were obtained from Aériplex, Chenopodium and Artemisia. 


Bonquet and Stahl’ later found that the round-leaf mallow (Malva rotun- 
difolia) might also serve as a host for the causal organism of the curly-top disease 
and that the leaf-hopper is able to transfer the disease from the mallow to the 
beet, or vice versa. 


Perhaps the most interesting fact disclosed by the investigations of Smith 
and Bonquet? is the necessity of an incubation period in the body of the insects 
before they can transmit the disease. ‘“‘The insect is not immediately pathogenic 
after the act of feeding, but a period of at least twenty-four hours, but certainly 
not much more than this, must elapse before it can produce the disease.’’—This 

- evidence clearly indicates that the insect is not merely a mechanical inoculator, 
but may serve as a true host of the curly-top organism. 


Insects as Passive Carriers 
a. Direct Inoculators 


Sucking Insects an important agent in the spread of fireblight. The 
evident connection between the prevalence of certain insects and the spread of 
fireblight in orchards has long been recognised. Jones’, of the Ontario Agricul- 
tural college, was the first to definitely prove the instrumentality of aphids in 
spreading the disease. Stewart® showed that a pure culture of the causal organism 
(Bacillus amylovorus), smeared on the uninjured leaves of young pear plants, did 
not produce the disease except in the case of those plants on which he placed the 


4 Smith R. E. and Bonquet, A. New light on curly top of the sugar beet. Phytopathology, 
V, pp. 103-107, 1905. 

’ Smith and Bonquet. Connection of a Bacterial organism with curly leaf of the sugar beet. 
Phytopath. V, pp. 335-342, 1915. 

§ Bonquet, P. A. and Hartung, W. J. The comparative effect upon sugar beets of Eutettix 
tenella from wild plants and from curly top beets. Phytopathology V, pp. 348, 349, 1916. 

7 Bonquet and Stahl. Wild vegetation as a source of curly top infection of sugar beets. 
Journ. Econ. Ent. X, pp. 392-397. 1917. 

8 Jones, D.H. Bacterial Blight of apple, pear and quincetrees. Ont. Agr. Col. Bul. 176. 1909. 

* Stewart, V.B. The Fireblight diseasein nursery stock. Cornell, Agr. Expt. Sta. Bul. 329. 1913. 
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aphis (A. pomi). Later!, te proved that the tarnished plant bug, ((Lygus pra-— 
tensis) was the most effective disseminator of the disease in New York State. In 

1915, Stewart and Leonard! added four bugs to the list of proved fireblight— 
carriers. These were Adelphocoris rapidus Say, Campylomma verbasci Herrick-— 


Schaeffer, Orthotylus flavosparsus Sahlberg and Peciloscystus basalis Reuter. — 


‘Several other sucking insects have been proved to spread the disease, and it is 

quite definitely known that any sucking insect feeding on infected trees is a- 
potential carrier. The fireblight bacillus occurs in large numbers in a sticky 

exudate and readily adheres to any insect which may feed on the plant. Since 
the bacillus, except in the case of blossom blight, can enter the host tissues only 

through a wound, it is evident that those insects which puncture the plant are 

the most effective in spreading the disease. 


The European A pple tree canker ( Nectria ditissima) is often spread by means 
of aphids (Descours Desacres). 


7 


é: 
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Boring insects may also introduce the germs of disease directly into 3 


the tissues of healthy plants. Jones®collectedspecimens of the fruit bark beetle 
(Eccoptogaster rugulosus) from a blighted pear tree and allowed them to run over 
prepared agar and gelatin plates. Copious bacterial growth followed the tracks of 
the beetles, and of this growth thirty to seventy-five per cent was of the fire- 
blight organism (B. amylovorus). He also observed that blight often developed in 
the immediate neighbourhood of the burrows of this insect, and concludes that 
the fruit-bark beetle is one means of spreading blight in both apple and pear trees. 


Studhalter! found that the longicorn borer, Leptostylus macula feeds on the 
pustules of the chestnut blight fungus (Endothia parasitica) and may carry as 


many as 337,000 spores of this fungus on its body. As this insect often breeds in — 


the chestnut it must be a fertile means of distributing infection. In addition to 
L. macula, Studhalter found spores of Endothia on the bodies of eighteen species 
of insects. 


Leaf-eating insects may convey disease organisms on their mouthparts 
or bodies to healthy plants and introduce them into the tissues through the 
wounds which they make in feeding. 


Erwin Smith” was able to readily spread the bacterial wilt of cucurbits (B. 
tracheiphilus) by means of the striped cucumber beetle (Diabrotica vittata), and 


he considers this insect the chief means of natural dissemination. He says © 


10 Stewart, V.B. The importance of the tarnished plant bug in the dissemination of fireblight 
in nursery stock. Phytopathology III, pp. 273-276. 1913. 

1 Stewart, V. B. and Leonard, M. D. The role of sucking insects in the dissemination of fire- 
blight bacteria. Phytopathology V, pp. 115-123. 1915. 

12 Studhalter, R. A. Insects as carriers of the chestnut blight fungus (Abstract). Phytopatho- 
logy IV, pp. 52, 1914. 

13 Smith, Erwin F. Bacteria in relation to‘plant disease. Vol. II. Carn. Inst. Wash, 1911. 
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“they feed readily, and sometimes the writer has thought preferably, on wilted 
leaves which are swarming with this organism. In this way their mouthparts 
cannot fail to become contaminated and to serve as carriers of the sticky infection. 


‘No other means of dissemination is known to the writer, and this is believed to be 


the common way in which disease is distributed.’’ Rand and Enlows"™ confirmed 


_Smith’s observations, and showed that Diabrotica 12-punctata is also implicated in 


the spread of the disease. 


Smith has shown also that the black rot of crucifers is disseminated by the 
larva of Plusia and the slug A griolimax, and that the brown rot of Solanaceae is 
spread by the potato beetle (Leptinotarsa 10-lineata). 


b. Indirect Inoculators 


Many insects may spread disease without introducing the germs directly into 
the tissues of the plant. Successful infection depends on the presence of wounds or 
on the ability of the pathogen to enter through stomata or water-pores, or to 
pierce the epidermis. A good example of this method of transmission is afforded 
by the spread of blossom blight (fireblight) by bees and flies. Waite, in 1891, 
found the bacillus in abundance in the nectaries of apple blossoms and also on the 
legs and mouthparts of bees, and thus established the agency of bees in the spread 
of this form of fireblight. His observations, by the way, were the first exact 
observations made on insect transmission of plant diseases. They have since 


_ been confirmed by many workers. 


Infection through Insect Wounds 


Many spores freely scattered by the wind or other agency are unable to enter 


the tissues of plants except through wounds. It is evident, then, that the num- 


erous wounds made by insects—feeding punctures, tunnels, egg-laying punctures 
—greatly increase the chances of infection, and it has been shown again and 
again that disease very frequently enters through such channels. Stewart and 
Eustace’® pointed out that infection of raspberry canes with the cane-blight 
(Leptosphaeria coniothyrium) often takes place through the egg punctures of the 
striped tree cricket (Oecanthus nigricornis). The writer has also on many 
occasions made the same observation. 


Parrott and Fulton” showed that in the apple the punctures of the allied 
snowy tree-cricket (Oe. niveus) serve as points of infection for the same disease. 


M4 Rand, F. V.and Enlows, E. M.A. Transmission and control of Bacterial wilt of cucurbits. 


. Journ. Agr. Res. VI, pp. 417-434. 


16 Stewart, F. C. and Eustace, H. J., N. Y. Agr. Expt. Sta. Bul. 328. 1910. 
16 Parrott, P. J. and Fulton, B. B. N. Y. Agr. Expt. Sta. Bul. 388. _ 1914. 
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a 
The spores of the brown rot fungus often enter through curculio punctures. — 
The trichosphaeria disease of sugar-cane enters through the tunnels of the 
various cane borers. - a 
} ae 


Do Insects Carry Disease Germs over Winter? ae 


The possibility of hibernating insects carrying disease germs over winter has _ 
attracted considerable attention, but the only definite work known to the writer — 
in which the results were partially positive is that of Rand and Enlows" on the — 
striped cucumber beetle and the cucurbit wilt organism. They proved that the 
bacillus will remain viable for at least six weeks when the insect is hibernated in 
cold storage. : 


The writer has attempted to recover the spores of late blight from over- : 
wintered potato beetles but has thus far been unsuccessful. i 
Conclusion E. 
It will be observed that in the case of the beet leaf-hopper, in the body of — 
which the curly-leaf organism undergoes some sort of development, infection is — 
practically certain. Almost equally certain is infection from sucking insects 
which, shortly after feeding on some plant infected with a bacterial disease, attack 
a healthy plant, or from such forms as Diabrotica which feed equally freely on 
diseased and on healthy plants. Those insects which merely carry the germs from 
tree to tree or make wounds which may serve as points of infection are not as — 
important a factor in the spread of disease as those which directly inoculate the | 
plants, because of the greater elements of chance which enter into the probability — 
of infection with disease thus conveyed, but their importance can not be disre- 
garded. 


The cases cited above do not cover the entire field of exact observation or 
experimental evidence on the agency of insects in transmitting plant diseases, 
nor do they touch upon the numerous suspected carriers, but they are sufficient 
to show the very important part insects can and do play in the dissemination of 
some of the most destructive plant pathogens. The annual loss caused by insects 
is usually estimated at about ten per cent. of the total crop value, but to this 
should be added the very considerable loss which they indirectly cause by spread-— 
ing disease among plants. 


A consideration of the part played by insects in the dissemination of plant 
diseases makes it clear that a large number of the most serious fungus diseases" 
can be more effectively controlled by insecticides than by fungicides. This 


7 Rand and Enlows. Loc. Cit. 
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fact is clearly shown by the following quotation :® “In the apple nursery of Mr. 
E. D. Smith, Winona, there were some thousands of young seedlings. Very few 
of these were affected with the blight. On being questioned concerning the 
prevalence of aphids among the nursery stock, the manager stated that owing to 
constant supervision the aphids had very little chance to make headway. Kero- 
sene emulsion was always on hand, and as soon as aphids were noticed on the 
stock every young tree affected was immediately dipped in the solution. Hence 
by keeping the aphids in check the disease had been kept from spreading in the 
nursery. The disease was prevalent in the immediate neighbornood of the 
nursery in every direction.” 


18 Jones, D. H. Bacterial Blight of Apple, Pear and Quince Trees. Ont. Agr. Col. Bul. 176, 
pp. 31. 1909. 
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SOME COMMON THINGS ON THE FARM 


Synopsis of an Illustrated Address Given to the Teachers, Children, and | 
Parents of Brome Co. 


W. Lochhead, Macdonald College 


It is a common error to suppose that the farm and the countryside lack 
interest. In fact, it would be nearer the truth to say that more wonderful and 
interesting things occur about a farm than anywhere else. The animals, the 
crops, the soil, the pastures, the brook, the woods, the garden and the orchard 
all contain so much of the marvellous that our greatest scientific experts have not 
yet done prying into the mysteries that there lie concealed. Strange as it may 
seem, the most common things are often the most marvellous; and if our rural 
folk knew more about them they would find life on the farm not only more 
interesting, but also more satisfying in every way. 


One reason why these common things about the farm seem uninteresting is, 
I believe, the lack of early instruction regarding them at shcool. The school has 
practically ignored them as being of little value in education. As a result the 
parents are also ignorant of their surroundings, and no interest is taken in such 
matters in the home. It is a matter of experience that persons will not remain 
long under conditions that are uninteresting, so this lack of interest in rural things 
may be one of the main causes for the rural exodus. 


Children are naturally interested in the common things; and their wondering 
inquisitiveness should be encouraged both at school and at home, for the know- 
ledge gained may be of great value later on in life. No normal child is afraid to — 
handle insects, and it may be safely said that if they fear to touch caterpillars 
they have been given wrong information from some ignorant source. The 
importance of a teacher encouraging the study of the common things can hardly 
be over-estimated. 


For generations the natural sympathies of the child towards nature have 
been smothered; as a result he saw but little that was beautiful in the world about 
him. For generations the child has been educated as a thing apart from his 
surroundings. Educationists had forgotten, or were ignorant of, several peda- 
gogic principles, viz.: the senses are the avenues to the mind, and the sense 
perceptions give rise to definite knowledge in the mind; new thoughts can be 
comprehended only by the help of old thoughts; the greater the stock of ideas 
possessed by the child, the greater the progress the child will make in the acquisi- 
tion of knowledge or new ideas; the best development is self-development, by the 
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3—Potato bettle in all its stages. 
4—Cutworm in all its stages. 
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encouragement of the activities of the child in the investigations of the problems 
presented to it; and education does not consist in the imparting of information 
by the teacher and its reception by the pupil. According to the modern idea it is 
all important that the child should have clear percepts of the things that constitute 
its environment, for these percepts form the basis for thought and further educa- 
tional development. 


On this occasion it is impossible to deal with all the common things that 
should be of interest to us all. I shall therefore, confine my remarks to a few— 
some common insects and fungous diseases, some weeds, some trees, the soils 
and the orchard. 


Common Insects 


All kinds of insects—good, bad and indifferent, biting insects and sucking 
insects, stable pests, house pests, crop pests, orchard pests—land insects, and 
aquatic insects—soil grubs and tree borers—teaf-eating caterpillars and root 
boring maggots—scavenger insects and predaceous insects— are to be found on 
the farm. The habits and life-histories of insects are very varied, and as the 
species are very numerous there is no dearth of opportunity for the inquisitive to 
make inquiries. When it is realized that insects cause a loss of ten per cent. of 
our farm produce, their study for the purpose of controlling them becomes a 
practical and economic measure of considerable importance. The more abun- 
dant insects are potato beetles, plant lice, house and horn flies, grasshoppers, 
scale insects, cutworms, leaf hoppers, cabbage worms and cabbage maggots. 


The study of the changes insects undergo from egg to winged adult can be 
readily carried out both at home and school by using boxes in which infested 
plants are kept growing. The teacher should prepare a sample box or cage in 
school and have a small named collection of the most common forms of insect 
which the pupil may consult and examine at any time. Every school should 
possess a cheap spraying device, so that the pupils may learn to operate it 
Every pupil should know that there are biting or chewing insects and sucking 
insects. The former have jaws wherewith they chew the food before it is taken 
into the stomach, while the latter have a beak which they insert into the tissues 
and suck up the juices taken into the stomach. It is very evident, therefore 
that biting insects can be poisoned by placing a poison on the food they chew; on 
the other hand, sucking insects cannot be poisoned in this way and recourse must 
be had to placing liquids on them that kill them. Among common injurious 
insects that chew their food are grasshoppers, potato beetles, green cabbage 
worms, and other caterpillars such as cutworms and army worms. The poisons 
usually employed are paris green, arsenate of lead, hellebore, and these may be 
applied either in the dust or the liquid form. Grasshoppers, cutworms and army 
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worms are most effectively poisoned by the use of poison baits. Among common 
injurious sucking insects are plant lice, scale insects, flies, lice, leaf bugs, and the 
substances usually employed to kill them are tobacco extracts, soap solution 
insect powder, lime sulphur, etc. ; 


There are, of course, many injurious insects about a farm that cannot be 
treated by either of the ways mentioned above. White grubs and wireworms 
which work in the soil are often troublesome where a rotation of crops is not 
practised, and sometimes special methods must be employed to deal with insects 
that cannot be sprayed or dusted. 


Common Fungous Diseases 


Much mystery surrounds the fungi and the diseases they produce. Fungi 


are plants of a low order, having no leaves, stems, or roots. They feed on dead 
or living organic matter and may be found everywhere. They differ much among 
themselves in size and structure, but may be roughly classified economically into 
moulds, blights, mildews, leaf and fruit spots, smuts, rusts, and mushrooms. 


The fungi feeding on living plants, such as mildews, spots, smuts, and rusts 
cause enormous losses annually. Many of them can be controlled by spraying 
with Bordeaux, but others like the wheat rust and smut cannot be controlled in 
this way. 


Specimens of the various types should be preserved by the teacher in the 
school collection and their differences pointed out frequently to the pupils. The 
teacher should also prepare some Bordeaux mixture so that the pupils may be 
able to make their own at home and apply it when necessary. Special attention 
might be given to the treatment of potato scab, oat smut, apple scab. 


Common Weeds 


This province is badly over-run with weeds which reduce crop production 
very appreciably. Several factors are responsible for the prevalence of weeds. 
(1) the lack of proper rotation of crops; (2) the lack of care in cutting the weeds 
before they ripen into seeds; and (3) poor cultivation of the land. 


The worst weeds are Couch Grass, Canada Thistle, Ox-eye Daisy, Wild 
Carrot, Sow Thistle, Devil’s Paint Brush, Mustard. Our school children should 
know the common weeds and weed seeds, and the teacher has a good opportunity 
of giving valuable practical lessons in the identification of the impurities that 
occur in seed grain, clover and timothy, and the pupils will find the exercises 
interesting. With this training the child may often be of service in selecting 
seed grain free from weed and impurities at home. 


PLATE XI 


1—White grub in all its stages. 2—Wild Carrot 


a bad biennial weed. 


3—Hairy Woodpecker—a valuable destroyer of forest insect pests. 
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If the habits of the weeds are studied at all carefully in the field, the pupil 
will soon determine that some weeds, like lamb’s quarters, pigweed, mustard, 
ragweed, green foxtail, aresannuals and are not as a rule our worst weeds; some, 
like wild carrot, wild parsnip, and burdock are biennials; while others, like ox- 
eye daisy, dandelion, chicory, paint-brush, rib-grass, knap-weed, couch grass, 
sow-thistle, Canada thistle and field bindweed are perennials. 


The principles of weed control are simple if these three classes are kept in 
mind. It is a well recognized fact that certain weeds follow certain crops and 
certain methods of farming. The perennials increase when meadows are left 
down longer than two years. The annuals are absent from such meadows, but 
follow cultivated crops. Perennials having creeping root-stocks often occur 
after cultivated crops, since their roots are often carried and spread by the 
cultivator and harrow. 


The principles of weed control are (1) a good rotation of crops; (2) the 
destruction of weeds before they are able to seed; (3) the sowing of clean seed; 
(4) clean cultivation which includes after-harvest cultivation; (5) the cutting 
of weeds by the spud, scythe or hoe at the proper time; (6) using manure free 
from weed seeds; and (7) the keeping of sheep and other livestock to close-crop 
the weeds in pastures. 


Common Birds 


Most grown up persons in the country are sadly lacking in a knowledge of 
the common birds, and do not appreciate the important part they play in pro- 
tecting the crops from insect enemies. What a world of interest in the study of 
birds! But alas, this interest had never been aroused in them as children, and 
outside of the robin, crow, English sparrow and a few others, the birds are hardly 
known. We pride ourselves in being a practical people, yet we do not take 
proper care of our best friends. We think more of our cats. 


Without the intervention of birds, farmers would be unable to grow crops 
within a few years on account of the great increase in the number of insects and 
mice. Birds also nip in the bud many incipient scourges on account of their 
ability to move rapidly from place to place in search of food. Prof. Thomson 
says: “It is very interesting that the two great classes of successful fliers (insects 
and birds) should be, in the wide economics of nature, fitted against one another, 
wings against wings, freeman against freeman, invertebrate against vertebrate, 
little brain against big brain, instinct against intelligence. Practically this is the 
most important conflict of classes that the world knows.” 


The school should be a place where an interest in birds is aroused and fostered 
so that the people of the community may fully realize the importance of protecting 
these valuable agents in the control of insect pests. 
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Common Trees 


My experience with country boys and girls who come to the College convinces 
‘me that but few know the trees that grow in the woods. Our city boys and girls 
are often better informed. It isa pity that such should be the case, for no feature 
of the country should stand out more prominently both economically and aesthe- 
tically. When we remember how important woods are for fuel, lumber, struc- 
tural materials and implements, and how refreshing both summer and winter 
are the the trees which we know so little, we ought to feel ashamed of our education 
and of ourselves. 


It would not be difficult to get sample blocks of the woods of the vicinity, in 
planed, cross and longitudinal sestions, and planed oiled lumber. Any planing 
mill owner would be glad to supply these for the school collection. The teacher 
should also aim to get the children to distingusih trees by their characteristic 
shapes. The practical lore of our fathers regarding trees should not be lost 
entirely by our generation. 


The Soils 


It is scarcely necessary to state that every farmer should be acquainted with 
the soils of his farm. He should know the characters of the various kinds of 
soils and recognize the fact that soils are not simply dirt. They contain not only 
mineral substances, but also organic matter and a host of microscopic living things 
that aid in keeping the soil fertile. Ignorance of these facts may soon ruin the 
land. Good farming presupposes a knowledge of the properties of soils. 


Pupils at school could readily learn the different kinds of soils; sand, gravel, 
clay and peat, and their combinations. They could also study the properties of 
these soils with regard to their water-holding capacities, their power to draw up 
water, and how these properties may be changed. Some soils are getting sour 


or acid, and no longer grow good crops. The reason for this, and the improve-_ 
ment of such soils, could be taught at school. Most interesting also is the story | 


of the origin of our soils, and some attempt should be made to get the pupils 
acquainted with it. 


The Orchard 


What is a farm without an orchard? My old friend Dr. Robertson, first 
Principal of Macdonald College, used to say that no family of children could be 
reared properly apart from apple trees and apple blossoms. How are the farmers 
of Quebec bringing up their children? Are they providing their children with 
the requisite apple trees and apple blossoms? I am afraid the children are being 
neglected. 
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A host of interests cling about the orchard, but little or no attention is given ) 
to this subject in schools. I believe we know more about bananas, figs, and pine-. 
apples than we do about apples, plums and grapes. 


Orchards require attention, and for this reason they have been a failure on 
most farms in Quebec. The trees should be properly selected—hardy and good; 
properly planted and cared for, and not simply left to grow up like so many 
Topsies; properly cultivated and sprayed. 


The fruit grower is dependent largely on honey bees for the pollination of his 
orchard. This aspect of the question touches upon many matters which can be 
investigated by young people, such as the structure of a flower, the functions of 
the various parts, pollination and fertilization, the growth of the fruit and the 
seed, etc. 


Again, every person should be itkaed regarding the twig and its buds, 
leaves and markings; important events are recorded on the twigs, and a history 
of the twig is a truthful epitome of the chief events that occurred during the life 
of the tree. : 


We have but touched the fringe of the land of mysterious things about the 
farm. Moreover, there is no danger that their number may become exhausted. 


These are the things that we would like to see studied in our schools. Why do | 
- we want them introduced? Because: 


1. They form part of the child’s natural environment which should be of 


_ interest to him; 


2. A knowledge of these things would be of economic value ‘in better 
farming and increased production; 


3. Educationally these subjects are at least of equal importance to the 
old time subjects; 


4. Increase of interest in these common things would prevent, to some 
extent at least, the alarming exodus to the city. | 
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ABSTRACTS OF CANADIAN PLANT DISEASE LITERATURE 
Edited by W. A. McCubbin ee 


The abstracts given herein cover all the Canadian literature on plant diseases : 
up to January 1st, 1919. There are not included in this list any articles from the 
Ottawa Field Naturalist, The Canadian Forestry Journal, The Canadian | 
Horticulturist, the Farmer’s Advocate, or other similar publications. The 
editor is indebted to a large number of Canadian botanists and plant pathologists. 
for their assistance in supplying either abstracts of articles or the articles them-_ 
selves, and it is hoped that the present list when added to the newly begun — 
“Botanical Abstracts,’’ will give a means of reference to practically all Canadian 
literature on plant diseases. It should be noted, however, that this list contains 
only those articles which have been published in Canadian bulletins or periodicals. 
Many other articles by Canadian authors, in fact the great majority, have made ' 
their appearance in other periodicals in the United States or elsewhere, andof 
which none are included here. ee 


Where not otherwise stated the abstraction has been done by the editor. 


Demonstration Orcchard Work Agr. Gaz. of Canada, Vol. 2, No. 3: 229-248, 1915. Sum- 
mary of results in demonstration work in orchards in all the provinces of Canada in 1914. 

Spraying Experiments. Agr. Gaz. of Canada, Vol. 4, No. 3: 193-214, 1917. Collected results 
of orchard spraying in Nova Scotia, Quebec, Ontario and British Columbia in 1916. 

Special researches on grain rust. Agr. Gaz. of Canada, Vol. 4, No. 4: 259, 1917. 

Agricultural Legislation. Agr. Gaz. of Canada, Vol. 4, No. 5: 408, 1917. Outline of the i 
Federal and Provincial acts for the suppression and control of insects, pests and diseases. 

The Control of Rust. Agr. Gaz. of Canada, Vol. 5, No. 10: 974,1918. Account of thework ~ 
planned or under way for rust control in Manitoba, Saskatchewan and Alberta. 

Dusting vs Liquid Spraying. Agr. Gaz. of Canada, Vol. 5, No. 3: 254-260, 1918. Results 
from four sets of experiments on apples in Ontario and Quebec. 

Barrus, M. F., Physiological Diseases of Potatoes. Quebec Soc. Prot. Plants, Ann. Rept. 

1917: 4553 (3 pl.). Treats briefly of mosaic, leaf roll, curly dwarf and streak. W. P. Fraser. 

BEDFORD, S. A., Smut (in wheat). Central Expt. Farm Rept. 1890: 242; 1891: 252. 

BEDFORD, S. A. , Experiments qn Wheat, Oat and Barley Smuts. Central Expt. Farm Rept. 
1892: 196; 1893: 237; 1894: 289; 1896: 331; 1898: 275-282. 
aa BEDFORD, S. Ie A Fungous Disease of Populus Deltoidea. Central Expt. Farm Rept. 1899: 

BEDFORD, S. A., Tests of Formalin and Massel Powder as.a Preventative of Smut in Grain 
Central Expt. Farm Rept. 1899: 300; 1900: 342, 348, 350; 1901: 409. : 

BEDFORD, S. A., Smut Preventativesin Wheat. Central Expt. Farm Rept. 1903: 318; 1904: 377. i- 

BENNETT, JOHN F., On the Cause of Rot in Grapes, Potatoes and other Vegetables. Nova Scotian , 
Journal of Agriculture 1867. Paul A. Murphy. 

BETHUNE, C. J. S. and Jarvis, T. D., Insects and Fungus Diseases affecting Fruit Trees. Ont. 
Agr. College Bul. 158: 1-48 (62 figs.), 1907. Describes common insect enemies of fruit trees and 
common fungus diseases giving causal organism and treatment. Preparation of Bordeaux mixture ~ 
and ammoniacal copper carbonate. R. E. Stone. 
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BETHUNE, C. J. S., Fungus Diseases and Insect Pests. Ont. Agr. College and Expt. Farm, 
Ann. Rept. 34: 24-32, 1908. Canker and gumming in peach due to brown rot. Cankers on apple 
trees, blight canker and black rot canker. R. E. Stone. 


BETHUNE, C. J. S., EAstHAM, J. W. and Howirt, J.F., Insects affecting Vegetables— Fungus 


Disaases of Vsgetables. Ont. Agr. College Bul. 171:1-64 (58 figs. ), 1909. Fungus diseases; describes 
common diseases of vegetables, the causal organism and treatment, preparation of Bordeaux 
mixture, soda bordeaux, resin bordeaux, potassium sulphide, formalin. R. E. Stone. 

Biair, WM., Bordeaux Mixture for the Prevention of Potato Rot. Central Expt. Farm Rept: 
1892: 187. Good results from two sprayings on five varieties. 

Biatr, WM., Bordeaux Mixture for the Prevention of Potato Rot. Central Expt. Farm Rept. 
1893: 222.’ Results of two applications on 13 varieties show rather poor results. 


BLatir, WM., Winter Protection for Roses. Central Expt. Farm Rept. 1899: 261. 


Biarr, Wm., Experiments with Bordeaux mixture as a preventive of Rot in Potatoes. Central — 


Expt. Farm Rept. 1900: 335. 

Biair, WM., Dusting vs Liquid Spraying. Agr. Gaz. of Canada, Vol. 5, No. 3: 226, 1918. 
Results of spraying experiments, and comparison as to effectiveness and cost. : 

Brittain, W. H., Some Results from a few Combination Sprays. Proc. Ent. Soc. of Nova 
Scotia 2: 9-12, 1916. Sprays for the control of insects(and diseases) of apples. Paul A. Murphy. 

BritTAIn, W. H., Experimental Resulis in 1916. Nova Scotia Fruit Growers’ Association, 
Ann. Rept. 53: 68- 78, 1917. Spraying for the control of insects (and diseases) of apples. Paul 
A. Murphy. 

Brittain, W. H., Some Miscellaneous Results in t917. Nova Scotia Fruit Growers’ Associa- 
tion, Ann. Rept. 54: 27-39, 1918. Spraying and dusting for the control of insects (and diseases) 
of apples. Paul A. Murphy. 


Bustin, W., The Potato Disease. Nova Scotian Journal of Agriculture 1868. 


Caesar, L., Little Peach Disease. Ont. Agr. College Bul. 185: 1-8, 1910. Description of the ~ 


symptoms of yellows and little peach and diseases likely to be confused with them. Recommenda- 
tions for eradicating the diseases in question. R. E. Stone. 

Cassar, L., Lime Sulphur Wash. Ont. Agr. College Bul. 198: 1-44 (28 figs.), 1912. Prepara- 
tion and use of lime suiphur; plant diseases that may be combatted with this fungicide; spray 
calendar. R. E. Stone. 

CaEsar, L., Some little known but Destructive Diseases Reported. Ont. Agr. College and Expte 
Farm, Ann. Rept. 38: 28,1912. Raspberry yellow, a gooseberry disease, mosaic disease of tomato 
pine branch disease, also peach yellows and little peach. R. E. Stone. 

Ceasar, L., Pear Blight, Little Peach, Yellows, Apple Scab, Winter Injury. Ont. Agr. College 
and Expt. Farm, Ann. Rept. 39: 29-31, 1913. Rept. on the occurrence and methods of control of 
the foregoing diseases. R. E. Stone. 

Caesar, L., Pear Blight, testing new Spray Mixture, Peach, Yellows and litile Peach. Rept. of 
Ent. Dept., Ont. Agr. College and Expt. Farm, Ann. Rept. 42: 12-14, 1916. R. E. Stone. 

Cagsar, L., Dusting vs Spraying for the control of Fruit Trees, Insects and Plant Diseases. Rept. 
of Ent. Dept., Ont. Agr. College and Expt. Farm, Ann. Rept. 43: 20-21, 1917. Results on apple 
scab; results in other parts of the province; general discussion. R. E. Stone. 


CaEsar, L., Control of Brown Rot in Sweet Cherries; Pear Blight. Ont. Agr. College and Expt. © 


Farm, Ann. Rept. 43: 21, 1917. R. E. Stone. 

CLEMENT, F. M. and Cassar, L., Peach Growing (peach diseases). Ont. Agr. College Bul. 201: 
1-59 (19 figs.), 1912. Common peach diseases such as leaf curl, brown rot, scab, gum disease, 
powdery mildew, crown gall, yellows and little peach are discussed and remedies recommended. 
R.E. Stone. , 

CRAIG, JOHN, Experiments with Fungicides. Central Expt. Farm Rept. 1890: 95. Spraying 
for apple scab with copper carbonate, copper sulphate and sodium hypposulhite. 

CraiG, JOHN and Suutt, F. T., Effects of Fungicides on Apple Leaves. Central Expt. Farm 
Rept. 1890:97. Tabulated results of i injury to apple foliage by use of various combinations of 
copper sulphate and copper carbonate, with and without ammonia. 

CRAIG, JOHN, Strawberies (winter injury). Central Expt. Farm Rept. 1890: 78-79. 97 
varieties placed in ten groups according to percent of winter injury. 
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Craic, JonN, Injuries from Mice. Central Expt. Farm Rept. 1891: 118. Preventives and 


‘remedial measures are given. 


CraiG, Joun, Apple Scab. Central Expt. Farm Rept. 1891: 144. Spraying for apple scab : 
with copper carbonate with and without ammonia. ae 


CraiG, JoHN, Grape Mildew. Central Expt. Farm Rept. 1891: 147. 


Cratc, JOHN, Gooseberry Mildew. Central Expt. Farm Rept. 1891: 147. Value in control of 


potassium sulphide, ammoniacal copper carbonate and copper carbonate are in the order named. ~ 

CraiG, Joun, Treatment of Fungus Diseases. Central Expt. Farm Rept. 1892: 97. Results 
of spraying on apple scab, gooseberry mildew, grape mildew and anthracnose of grape; record of 
Cladosporium carpophilum on native plums; notes on Monilia fructigena on plum and Colleto- 


- trichum lindemuthianum on beans. Experiments on treatment of bean seed for anthracnose by _ 
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soaking in copper sulphate and ammoniacal copper carbonate; experiments on effect of adding es 


lime to fungicides. . 
Craic, Joun, Pear and Apple Blight. Central Expt. Farm Rept.- 1893: 88. Tabulated 
. nformation from 44 districts in Ontario and Quebec. - 

’  Craic, Joun, Effects of Dilute Sulphuric Acid on Foliage. Central Expt. Farm Rept. 1893: 
100. 4 strengths of 14 to 144% injured grape, plum, apple, rose, strawberry, geraniumand 
hibiscus foliage. 

CRAIG, JOHN, Suggestions in Regard to Spraying for the Prevention of Fungus Diseases. Nova 
Scotia Fruit Growers’ Association, Ann. Rept. 1893. 

Craic, Joun, Effect of Winter 1890-94 on Standard Apple Orchard. Central Expt. Farm 
Rept. 1894: 123. 124 varieties arranged in 4 groups according to the amount of injury. ; 

CraiG, JOHN, Spraying Experiments. Central Expt. Farm Rept. 1894: 108-121. Results o 
Bordeaux spraying on peaches, plums, cherries, pears and apple. ; 
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Craic, JOHN, Lysol, a new Fungicide. Central Expt. Farm Rept. 1895: 120. Tests for Seq 


injury up to 4% strength. Used on peach for leaf curl. 


Craic, JOHN, Some Injurious Fungous Diseases. Central Expt. Farm Rept. 1895: 122. — = 


Notes on Sphaceloma ampelinum, Gloeosporium venetum, Cercospora violae, and Uromyces cary- 
ophyllinus. te 


Craic, Jonn, Central Expt. Farm Bul. 23, 1895. Copper sulphate, ammoniacal copper as 


carbonate and Bordeaux mixture are described, the diseases on fruit trees, where these are used are 
mentioned, and a spray calendar given. Potato blights are figured and described and Bordeaux 
mixture recommended. Black knot is also described and cutting out advised. 


CRAIG, JOHN, Raspberries. Central Expt. Farm Bul. 22,1895. Ina short section on diseases, 
anthracnose aBd rust are dealt with. —% 

Craic, JOHN, Root Killing of Fruit Trees. Central Expt. Farm Rept. 1896: 147. Note on 
the conditions favoring root injury by cold, with recomendations as to mulching, cover crops and 
hardy stocks. Survey of experimental farm orchards tabulating the extent and nature of the 
injury on cherries, plums and apples. Tentative grouping of peach and plum varieties with 
respect to hardiness of fruit buds. 

Craic, Jonn, Apple and Pear Blight. Central Expt. Farm Rept. 1896: 168. Noteon 
~ occurrence with tabular record of the yearly amount of blight in 142 varieties of Russian apples 
for three years (1893-1895). 

CraiG, Joun, A dry Rot of Apples. Central Expt. Farm Rept. 1896: 171. 

CraiG, JOHN, Core Rot of Apples and Pears. Central Expt. Farm Rept. 1896: 172. 

_Craic, JOHN, Spraying Experiments. Central Expt. Farm Rept. 1897-105. Tests of lysol 
indicate little value. Formalin tested without injury to foliage but no useful results. Bordeaux 
used with good results. 

Craic, JoHN, Strawberries. Central Expt. Farm Bul. 27, 1897. Leaf spot and mildew are 
mentioned. , 

CraiG, JOHN, Fungous Diseases. Central Expt. Farm Rept. 1897: 110. Notes are given on 
apple scab, pear scab, peach mildew, shot hole on plum, gooseberry mildew and Heterosporium 
gracile on iris. A new trouble on peach somewhat resembling ‘‘rosette,” and another on grapes, 
are mentioned. The results of treating seed potatoes for scab with lysol, corrosive sublimate, 
nitrate of soda, kainit and formalin indiacte that these are valuable in the order given. : 
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CraiG, JOHN, Bean Anthracnose (soaking seed in various substancss to prevent anthracnose). 


Central Expt. Farm Rept. 1897: 120. Lysol, formalin, potassium sulphide, nitrate of soda, 


_ corrosive sublimate and kainit gave results in the order named of from 4 to 36% of diseased pods. 


CUNNINGHAM, G. C., Rept. Lab. of Plant Pathology, Fredericton, N.B., Central Expt. Farm 
Rept. 1916: 1147-1149. Potato disease survey indicated 50% loss of crop by disease in 1915, 
black leg 7%, rhizoctonia 5%, mosaic 10%, late blight 25%. Notes are given on varied resistance 
to disease. z 


Eastuam, J. W., Slime Molds and their Economic Importance. Quebec Soc. for Prot. Plants, 


i}, 


Ann. Rept. 5: 66-71, 1916. A general discussion of slime molds and a description of species of 


economic importance in Canada; methods of control are also given. W. P. Fraser. 
EasTuHam, J. W., Diseases (and pests) of Cultivated Plants. British Columbia Dept. of Agr- 


- Bul. 68, 1916. Six pages of discussion of nature of diseases, their causes, and general methods of 


prevention, followed by the description of the most important plant diseases. Of interest among : 


these is the occurrence of Peronosporz trifoliorum Deby. on alfalfa in the dry belt. 

FAIRCHILD, D. G., The Toxicology of the Copper Compounds when applied as Fungicides. Nova 
Scotia Fruit Growers’ Association, Ann. Rept. 1892. 

FLETCHER, JAMES, Smuts affecting Wheat. Central Expt. Farm Bul. 3, 1888. Hard smut 
and loose smut are described and remedies given. 


FLETCHER, JAMES, Black Knot of the Grape. Central Expt. Farm Rept. 1889; 87. Notes - 


"the occurrence of stem malformations attributed to frost. 


FLETCHER, JAMES, Red Leaf or Blight of Oats. Central Expt. Farm Rept. 1890:178. Records 
occurrence and gives symptoms. 

FLETCHER, JAMES, Smut in Small Grain. Central Expt. Farm Report. 1891; 206-207. 

FLETCHER, JAMES, Potato Blight and Potato Rot. Central Expt. Farm Rept. 1892: 161-164. 

FLETCHER, JAMES, Blight on Oats and Barley. Central Expt. Farm Rept. 1894: 186. Rede 
dening of leaves associated with a bacillus. 


FLETCHER, JAMES, Tite Poplar Rust (Melampsora populina ,Jacg. Lev.). Central Expt. Farm 


Rept. 1901: 259-261. 

FLETCHER, JAMES, Maple Seed Blight. Central Expt. Farm Rept. 1901: 259. A fungus» 
apparently a Fusiraum was found to be destructive of the ash-leaved maple (Negundo aceroides 
Muench), in Saskatchewan. 

FLETCHER, JAMES, The Rust of Grain Crops. Central Expt. Farm Rept. 1904: 252. Account 
of the epidemic in western Canada in 1904 with popular account of the disease. : 

FLETCHER, JAMES, Clover or Alfalfa Dodder. Central Expt. Farm Rept. 1905: 201-204. 
Popular account of parasite with chemical analysis of affected and unaffected plants. 

FLETCHER, JAMES, A Northwest Tuckahoe. Central Expt. Farm Rept. 1906:232-5. Records 
the finding in the prairies of sclerotial masses said to be connected with Polyport (photo). 


‘ Fraser, W. P., Rusts of Nova Scotia. Proc. and Trans. Nova Scotian Institute of Science, 
~ 1909-10: 313-445, (24 figs.). Description of 92 species. Paul A. Murphy. ; 


_Futmer, H. L. and Cassar, L., Lime Sulphur Wash. Ont. Agr. College Bul. 177: 1-63, 


(17 figs.), 1909. Study of the chemical composition of lime sulphur and arsenicals suitable for — 


use with this fungicide; fungus diseases that may be combatted with lime sulphur. R. E. Stone. 


Gussow, H. T., A serious Potato Disease occurring in Newfoundland. Central Expt. Farm 
Bul. 63, 1909. Describes the discovery of potato canker or wart disease due to (Chrysophlyctis 
endobiotica Schilb.), in Newfoundland. Describes the disease, recounts its history in Europe and 
warns against its introduction here. 


Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1910: 251-284 (2 pl. 
and 5 text figures). Rust in cereals and suggestions for prevention; early and !ate blight of potato, 
potato scab, and wet and dry rots; potato canker; apple scab; branch canker of fruit trees due to 
Nectria distissima Tub; coral spot fungus (Nectria cinnabarina Tode.); silver leaf; fire blight; 
crown gall; bacterial wilt of cucumbers and melons; powdery and downy mildews of grapes; white 
pine blister rust. 

Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1912: 193-209 (1 pl.). 
Under some diseases of céreals there are noted the findings of two Helminthosporium diseases of 
barley (H. gramineum and H. satirum). There are also recorded observations showing that 
frosted wheat produces plants which ripen unevenly. Under potato diseases are given the 
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following, warning against potato canker; corky scab; rhizoctonia. Other diseases dealt with are — - 


rot of turnips due to Phoma napobrassicae Rost., club root of crucifers; bitter pit of apples; shot — 


hole of cherries; point rot of tomatoes; raspberry cane blight; blight of ginseng (A/fernaria panax, 
Whetzel); leaf spot of iris (Heterosporium gracile Sacc); and leaf spot of rose (Actinonema rosea 
Lib. Fr.). 

Gussow, H. T., Potato Canker Imported into Canada. Central Expt. Farm, Farmers’ Cir. 
No. 1, 1912. Calls attention to this disease, notes its characters and destructive nature and warns 
against importation of European potatoes. 


Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1911: 237-260 4 pl., 


Rust, smut, and a mildew of wheat; frosted wheat; bacteria interfering with malting; apple diseases; 
frost belting of pears; bacterial blight of English walnut; diseases of small fruits; experiments in 
prevention of potato scab; internal spotting of potato tubers; onion mildew; alfalfa leaf spot; 
club root of crucifers; elm leaf spot, tar spot of maple, rose rust, and hollyhock rust. 


Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1913: 477-498. General 
discussion of question of storage rots of potatoes; from experiments on potato rhizoctonia, including 


liming the soil, treatment of seed with corrosive sublimate, sulphur and lime sulphur, the con- 
clusion was drawn that no constant differences could be seen from these treatments; of several 


methods tried out for scab on’ potatoes, sawdust had little effect, lime sulphur reduced the disease 


but gave lower yield, and chloride of lime was markedly injurious. The ergot fungus is described; 
a short summary of McAlpine’s investigations in bitter pit is given, and an account of investigation 
of a storage spot of apples is recorded, the cause not being definitely ascertained. oad 


Gussow, H. T., Smut Diseases of Cultivated Plants and their cause and control. Central Expt. 
Farm Bul. 73, 1913. Discussion of the various smuts, their life histories, and the methods of 
control. 


Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1914: 834-838 (1 pl.). 
Of potato diseases, the organism causing common scab is referred to the genus Actinomyces, a 
note is given on silver scurf, and a black heart is shown to be due to low temperature. In regard 
~ to fruit diseases a note on Nectria canker on apples in eastern Canada is given, and another pointing 
out a type of silver leaf in British Columbia due to a mite which might be mistaken for that 
produced by Stereum purpureum. 


Gussow, H. T., Powdery Scab of Potatoes. Agr. Gaz. of Canada, Vol. 1, No. 2: 125, 1914. 
Discusses the United States embargo as it is likely to affect Canadian potato growers. Gives 
illustrations and description of the disease, notes its occurrence, and outlines means of control. 


Gussow, H. T., International Phytopathological conference at Rome. Agr. Gaz. of Canada, 
Vol. 1, No. 5; 340, 1914. 

Gussow, H. T., The American Potato Embargo and its removal from the Dominion of Canada. 
Agr. Gaz. of Canada, Vol. 1, No. 12: 954, 1914. 


Gussow, H. T., Rept. of Dom. Botanist, Central Expt. Farm Rept. 1915: 951-989. Notes 
on potato inspection in 1914: losses from improper storage placed at about seventeen per cent 
prevalance of minor diseases, raising of U.S. embargo for powdery scab. Potato diseases; 
experiments on the effects of pig, cow, horse, sheep and hen manure on potato ; scab indicated 
that horse manure increased the amount more than the others while sheep and hen manure gave 
a crop with least scab; bichloride of mercury is recommended as a seed treatment for Rhizoctonia 
mention is made of powdery scab, net necrosis, silver scurf, blackleg, leaf roll and mosaic.; 
General account of clover and alfalfa wilt diseases due to Sclerotinia ciborioides (S. trifoliorum). 


Gussow, H. T., The Control of Potato Diseases. Agr. Gaz. of Canada, Vol. 2, No. 4: 323, 1915 


Gussow, H. T., Potato Inspection in Practice. Agr. Gaz. of Canada, Vol. 2, No. 5: 415, 1915. 


Gussow, H. T., Effect of wet season on Wheat. Agr. Gaz. of Canada, Vol. 2, No. 10: 932, 
1915. Noteson the occurrence of ‘‘sooty ear’’ of wheat, glume spot of wheat and wheat scab. 
fh EeSow, H. T., Repeal of the Powdery Scab Regulations. Agr. Gaz. of Canada, Vol. 2, No, 113 

8, 1915. 

Gussow, H. T., Grain Rust in the Prairie Provinces. Agr. Gaz. of Canada, Vol. 3, No.10: 
861, 1916. Outline of the general situation in regard to grain rust with recommendations con- 
cerning future means of elimination. 
ay Gussow, H.T., Plant Diseases vs National Wealth. Agr. Gaz. of Canada, Vol. 3, No. 3: 211, 
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Gussow, H. T., Rept. of Division of Botany, Central Expt. Farm Rept. 1916: 1097-1127, | 


(7 pl.). White pine blister rust; the present Canadian situation is outlined and an account given 
of the work of the year on this disease. Powdery scab of potatoes; experiments are recorded 
showing that corrosive sublimate is the best seed disinfectant, with formalin second; keeping the 
seed in a warm room just before planting doubled the amount of scab. Notes on the improvement 
of the potato crop, recommending field and crop inspection; potato spraying experiments. Three 
grain troubles are noted, ‘‘sooty ear’’ of wheat, referred to Cladosporium, glume spot of wheat due 
to Septoria Glumarum Pass. and wheat scab. A note on bitter pit or fruit pit of apples summa- 
rizes McAlpine’s investigations. 


Harcourt, R. and FuLMer, H. L., Insecticides and Fungicides. Ont. Agr. College Bul. 154: 
1-32, 1907. Description of preparation and chemical composition of the common insecticides and 
fungicides. R. E. Stone. 


Harcourt, R. and Fu_MEr, H. L., Insecticides and Fungicides. Ont. Agr. College Bul. 195, 


1912. Study of chemical composition and, preparation of common insecticides and fungicides. 
R. E. Stone. 


HARRISON, F.C. and BARLow, B., Some Bacterial Diseases of Plants prevalent in Ontario. Ont. 
Agr. College Bul. 136: 1-33 (12 figs.), 1904. Discusses fire blight or twig blight, bacteriosis of 
beans, soft rot of cauliflowers, fall turnip, etc., soft rot of swedes or yellow turnips, soft rot of 
celery. R. E. Stone. 


Harrison, F. C., A Bacterial Disease of Cauliflower (Brassica oleracea), and allied plants. / 


Ont: Agr. College Bul. 187: 1-32 (12 figs.), 1904. A careful study of the causaul organism (Bacillus 
olearaceae n. sp.), isolation, cultural characters, histology of diseased plants and chemical products 
of the causal organism. R. E. Stone. 


Harrison, F. C. and SADLER, WILFRID, A Bacterial Soft Rot of Turnips. Trans. Royal 
Society of Canada (Third Series), Vol. 7, part 4: 91-106 (figs. 1-14), 1913. Pethogenicity of an 
organism belonging to the ‘‘soft rot” type is worked out in detail. Morphological and cultural 
féatures described. W. P. Fraser. 


HARRISON, F. C. and SADLER, WILFRID, A Bacterial Soft Rot of Turnips. Quebec Soc. Prot. 
Plants, Ann. Rept. 6: 59-72 (figs. 1-15), 1914. The pathogenicity of an organism of the ‘‘soft rot’’ 
type which was the cause of a rotting disease in turnips is described in detail. Morphological and 
el features of the organism are described and field notes on the disease are given. W. P. 

raser. 


Howitt, J. E., Fungus Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 38: 29-32. 
List of the common fungus diseases of the year. Ginseng diseases with measures of control. 
R. E. Stone. 

Howitt, J. E., Fungus Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 37: 47-51, 
1911. Report on common fungus diseases with special reference to loose smut of wheat, holly- 
hock rust, crown rust of oats, rose leaf blotch, blight of ginseng, sooty blotch of apple. R.E. Stone. 


Howitt, J. E., Fungi and Plant Pathology. Ont. Agr. College and Expt. Farm Ann. Rept. 


39: 35-49, 1913. List of diseases attracting most attention during the year. Plant diseases com- 
paratively new in Ontario, club root of cabbage, powdery scab of potatoes, raspberry yellows and 


cane blight. Experiments in the control of late blight of celery, with Bordeaux mixture recom- 


mended: Notes on the apothecial stage of Sclerotinia cinerea in Ontario. R. E. Stone. 


Howitt, J. E., Rept. of Botanist, Ont. Agr. College and Expt. Farm, Ann. Rept. 41: 17-22, 
1915. Experiments to control late blight of celery. Spraying experiments to prevent rose-leaf 
blotch. White pine blister rust (Peridermium strobi), its occurrence in Ontario. A troublesome 
disease of winter tomatoes. R. E. Stone. 


Howitt, J. E. and Stone, R. E., The Smuts and Rusts of Grain Crops. Ont. Agr. College Bul. 
229: 1-24 (15 figs.), 1915. Discussion of the smuts and rusts of wheat, oats, barley and corn, 
estimates of the annual losses due to these diseases. Description of the different smuts with life 
history of the causal organism and methods of prevention. Formalin treatment recommended 
where possible. Description of some grain rusts and their life histories where known, recommenda- 
tion of destruction of barberry and buckthorn, methods of culture, varieties suitable to Ontario; 
citation of law for the destruction of the barberry. 


Howitt, J. E., Rept. Dept. of Botany, Ont. Agr. College and Expt. Farm, Ann. Rept. 42: 
15-18, 1916. Fungus diseases; diseases new in Ontario; inspection for white pine blister rust. 
R. E. Stone. 
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Howrrt, J. E., Fungus Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 43: 25, 1917; <= 
Discussion of prominent fungus diseases of the year, with special reference to late blight and rot of3 
potatoes. R. E. Stone. 2 oe 
Howitt, J. E., Potato Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 43: 25, 1917. — ; 
Discussion of occurrence, symptoms and control of leaf roll, mossaic, and curly dwarf. R. E. Stone. _ 
Howrtt, J. E., Experiments to control Late Blight of Celery. Ont. Agr. College and Expt. cla 
Farm, Ann. Rept. 43: 28, 1917. Resume of results of five years’ spraying experiments. Bordeaux ~~ 
mixture recommended. R. E. Stone. ae 
Howitt, J. E., Experiments in Sprinkling Seed Oats with Formalin for Prevention of Smut. 
Ont. Agr. Coliege and Expt. Farm, Ann. Rept. 43: 29, 1917. Directions for sprinkling and 
precautions to be taken. R. E. Stone. Be: 
Howitt, J. E. and Jones, D. H., The more important Fungus and Bacterial Diseases of Vege- 
tables in Ontario. Ont. Agr. College Bui. 258: 1-48 (29 figs.), 1918. Description of thefungusand 
bacterial diseases of vegetables with causal organisms, modes of infection, remedies. R.E.Stone. 
Jackson, V. W., Potato Diseases in Manitoba. Man. Extension Bul. No. 14, 1917. | Saaee 


Avo 


Jackson, V. W., Where is Wheat Rust now? Farmers’ Advocate (Winnipeg, Man.), Dec. 5,~ S 
1918: 1886. Discusses the part played by wild barley (Hordeum jubatum) in the over wintering — x 
of grain rust, and gives results of observations showing that germinable uredospores occurred on 
this host on Nov. 15th after twenty-five frosts. r 


Jackson, V. W., Rusts in General. Farmers’ Advocate (Winnipeg, Man.), Dec. 18, 1918: 
2028. Popular article on rusts giving alternate hosts of twenty rusts. ae 

Jackson, V. W., Potato Diseases in Manitoba. Manitoba Horticulturist, No. 1918; 78. 
Common diseases (with six illustrations) described and methods of control given. Be 


Jones, D. H., Bacterial Blight of Apple, Pear and Quince Trees. Ont. Agr. College Bul. 176: 

1-63 (58 figs.), 1909. Careful study of bacterial blight of pomaceous fruits. The causal organism, 
effect on the host, dissemination of the bacillus, inoculation, eradication and preventionofthe 
disease. R. E. Stone. : 

Jones, D. H., Some Bacterial Diseases of Vegetables found in Ontario. Ont. Agr. College Bul. 
240:°1-24 (10 pl.), 1916. Description of vegetable diseases due to bacteria, giving symptoms, 
causal organism, mode of infection and remedies, for soft rot of vegetables, blackleg of potatoes, — 
bacteriosis of bean, bacterial wilt of crucifers, bacterial wilt of cucumbers. R. E. Stone. 

KLEE, W. G., Pear and Apple Scab Blight. Nova Scotia Fruit Growers’ Association, Ann. 
Rept. 1888. = Es 

Kurncx, L. S., The susceptibility of certain Cereals to Smut. Quebec Soc. for the Prot. Plants, 
Ann. Rept. 2: 14-15, 1910. Describes the results of observations on the prevalence of smut in : 
experimental plots, and states the factors which these observations show play an important part in 
determining the amount of smut. W. P. Fraser. . 

Lawson, GEO., Blights and Diseases of Plants. Nova Scotian Journal of Agriculture 1866. 
Diseases due to physiological disturbances accompanied frequently by lowly organisms. Paul 
A. Murphy. = 

Lawson, GEo., The Potato Disease. Nova Scotian Journal of Agriculture 1884. Description a 
of Peronospora infestans. Paul A. Murphy. fe 

Luovp, F. E., Injury and Abscission in Impatiens sultant. Quebec Soc. for the Prot. Plants, 
Ann. Rept. 6: 72-79, 1913-14. 

LocuHEeap, Wm. and Jarvis, T. D., The Common Fungus and Insect Pests of Growing Vege- 
table Crops. Ont. Agr. College Bul. 100: 1-34. Describes and figures common diseases and. 
insect pests of vegetables arranged under hosts. Gives remedies in each case. Preparation of 
fungicides and insecticides. R. E. Stone. % 

LocHHeap, Wn., Apple Scab, Peach Leaf Curl. Ont. Agr. College and Expt. Farm, Ann. — 
Rept. 24: 14-18, 1998. , 

LocHHeap, Wm., Ont. Agr. College and Expt. Farm, Ann. Rept. 26: 16-20, 1900. Celery 
blight (Cercospora apii); asparagus rust; bluestone to prevent oat smut; new disease of balsams 
(Trimmatostroma abietina). R.E. Stone. 

LocHHEAD, WM., Injurious Insects and Fungus Diseases. Ont. Agr. College and Expt. Farm, _ 
Ann. Rept. 27, Vol. 1: 18: 25 (7 figs.), 1901. Discussion of Puccinia graminis and Laestadia bid- — 
wellu. R. E. Stone. 


; 
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LocHHEAD, Wm., Spray Calendar and Directions for Treatment of Insect Pests and Plant 
Diseases. Ont. Agr. College Bul. 122: 1-12, 1902. Directions for the preparation and use of the 
common fungicides and insecticides.. R. E. Stone. 

LocHHEAD, WmM., Some Injurious Insects and Fungus Diseases of the year 1902. Ont. Agr. 
College and Expt. Farm, Ann. Rept. 28: 19-28 (10 figs.), 1902. Tobacco leaf spot, beet leaf spot, 
leaf spot of horse chestnut, shot hole of plum and cherry, anthracnose of bean, apple scab, pear scab, 
sooty blotch of apple, brown rot of stone fruits, with remedies. R. E. Stone. 


LOcHHEAD, WM., Egyptian Pea Blight, the Raspberry Cane Blight, the Two potato Blights. Ont.’ 
Agr. College and Expt. Farm, Ann. Rept. 29: 26-32 (figs. 6-12), 1903. Egyptian pea blight (As- 
cochyta pist), raspberry cane blight (Coniothyrium) treatment recommended. Potato blights; 
distinction between the two, and methods of treatment. R. E. Stone. 

' LocHHEAD, WM., Insects and Fungous Diseases. Ont. Agr. College and Expt. Farm, Ann. 
Rept. 30: 40-49, 1904. A key to the fungus diseases of the apple, also keys to the fungus diseases 
of the peach, brambles, grosselles and the grape; these keys based on part of the plant affected and 
the gross character of the lesions. Apple tree cankers, sunscald, nectria canker, bitter rot and 
black rot are also discussed. R. E. Stone. 


LocHHEAD, WM., Some Fungus troubles of the year. Ont. Agr. College and Expt. Farm, Ann. 
Rept. 31: 52-58, 1905. Melon blight (Plasmopara cubensis) strawberry root blackening, grape 
leaf mosaic, leaf spot of violets, leaf spot of apple, fly speck, black mold of onions, brown rot of 
plums, late blight of potato, injurious action of Bordeaux in apple orchards. R. E. Stone. 


¥ LocuHEeaD, Wm., A Stem Rot Disease of Potatoes. (Corticium vagum B. & C. var. Solani 


Burt.). Quebec Soc. Prot. Plants, Ann. Rept. 2: 32-35 (figs. 1-4), 1910. The stems are attacked 
below ground, the bark destroyed and stem girdled. Affected plants are dark green and un- 
thrifty. No other fungus seemed present Disease winters as sclerotia and attacks tubers when 
planted. Treatment as for scab. P. I, Bryce. 


LocHHEAD, WM., Three Important Fungous Diseases of the Orchard. (Apple Scab, Black Rot, 


‘ and Brown Rot). A popular description. Que. Soc. Prot. Plants. Rep. 1: 53-59 (Fig. 15-19) 


1909. Some Fungous Diseases of the Garden. (Orange Rust, Downy Mildew of Melon, and Club 


- Root of Cabbage). Rep. 1: 73-75 (Fig. 20) 1909. 


LocHHEAD, WM., Four Common Fungous Diseases of the Garden. (Gooseberry Mildew, 
Currant Anthracnose, Raspberry Anthracnose and Strawberry Leaf Spot). A popular account. 
Que. Soc. Prot. of Plants. Rep. 2: 20-25, 1910. Some Fungous Diseases of the Greenhouse. 
(Carnation Rust, Damping-off and Drop of Lettuce). A popular description. Que. Soc. Prot. 
Plants, Rep. 2: 70-72, 1910. 

The Crown Gall of Fruit Trees. Que. Soc. Prot. Plants Rep. 2: 76-78, 1910. 


LocHHEAD, WM., Some Fungous Diseases of Field Crops. (Smuts and Rusts). Que. Soc 
Prot. Plants, Rep. 3: 67-77, 1911. 


LocHHEAD, W., Apple Tree Cankers. Que. Soc. Prot. Plants, Rep. 4: 39-43, 1912. 


MacKay, AnGus, Experiments on Wheat and Oat Smut. Central Expt. Farm Repts. 1892: 
eae 233, 1893: 278, 1894: 345, 338; 1896: 380, 386, 389; 1897: 362, 365; 1898: 332, 336; 1899: 
£35. 


Mackay, AnGus, Tests of Preventives of Smut in Wheat, Oats and Barley. Central Expt. Farm 
Repts. 1899: 342, 345, 348; 1900: 394, 397, 399; 1901: 468, 461, 465. 


Mackay, AnGus, Bluestone as a Smut Preventive. Central Expt. Farm Repts. 1903: 362; 


(1904: 422, 424, 416, 419; 1905: 324; 1906: 347, 348. 


Macown, W. T., Dry Rot, Brown Spot, or Baldwin Spot of the Apple. Central Expt. Farm 
Rept. 1899: 96. 


Macoun, W. T., Experiments in Whitewashing Trees. Central Expt. Farm Rept. 1899: 92- 

94. Whitewash was applied to apple, plum and cherry trees to retard bud swelling in spring. 

vate retardation resulted in the swelling of plum and cherry, but there was little effect on apple 
uds. 5 


_. Macoun, W. T., Asparagus Rust. Central Expt. Farm Rept. 1901:110. Popular description 
with favorable results from experimental spraying with Bordeaux and resin sticker. ; 


Macoun, W. T., Apple culture. Central Expt. Farm Bul. 37, 1901. A section on diseases 


deals with fire blight, scab, crown gall, dry rot, sunscald, mice, bitter rot, sooty blotch, dropping of 
leaves and spraying injury. 


Macouwn, W. T., Diseases of Fruits. Central Expt. Farm Rept. 1903: 106. Mention is made <, 
of apple spot (scab), brown rot (Sclerotinia), peach leaf curl and black rot of the grape. ol 


Macouwn, W. T., Winter Killing of Apple Trees. Central Expt. Farm Rept. 1904:109-111. 


90 varieties top grafted on hardy stocks were badly killed in winter of 1903-04. A table is given 


of 164 winter killed varieties including the above. 


Macown, W. T., Fungous Diseases of the Grape. Central Expt. Farm Rept. 1904: 123. 
Popular description of ordinary grape diseases, and notes on their occurrence are given. 


Macouwn, W. T., Spraying Potatoes for the Prevention of Blight and Rot. Central Expt. Farm | 


Rept. 1904: 131-132. Results with Bordeaux, with poison added, are given for fifteen varieties. 

Macown, W. T., Fungous Diseases. Central Expt. Farm Rept. 1905: 111-121. Notes on 
brown rot of plum and black rot of grape; preparation of Burgundy mixture; potato varieties 
resistant to blight; results of potato spraying. 

Macouwn, W. T., The Potato and its Culture. Central Expt. Farm Bul. 49, 1905. Early and 
late blight, tip burn, and scab are discussed and figures are given on the cost of spraying and three 
years’ results. 

Macoun, W. T., Fungous Diseases. Central Expt. Farm Rept. 1906: 121. Notes on pear 
blight (B. amylovorus), sooty or fly speck fungus of apple, black rot of the tomato, onion blight 
(Peronospora). Table of potato varieties resistant to rot and blight. ; 

: Macouwn, W. T., Bush Fruits. Central Expt. Farm Bul. 56, 1907. The ordinary diseases 
and methods of control are included. 

Macown, W. T., Dry Rot of Apple (Baldwin spot). Central Expt. Farm Rept. 1908: 128. 


Macown, W. T., Winter Injury to Fruit Trees. Central Expt. Farm Rept. 1908: 110. Ten 


ways in which trees are affected by winter are discussed. 

Macown, W. T., Potato Varieties Resistant to Blight and Rot. Central Expt. Farm Rept. 
1908: 126. 

Macoun, W. T., The Flax Plant. Central Expt. Farm Bul. 59, 1908. Mention is made of 
flax ‘“‘wilt.” 

Macouwn, W. T., Rept. of Dom. Horticulturist. Central Expt. Farm Rept. 1909: 126-127. Of 
the diseases of native plums (Prunus nigra) there are mentioned spot or blight (Cladosporium car- 
pophilum Thum), and plum pockets (Exoascus Pruni Fckl.). 4 

Macoun, W. T., Strawberry Culture. Central Expt. Farm Bul. 62, 1909. Leaf spot and 
mildew dealt with as the two outstanding diseases. 

Macoun, W. T., Results in Horticulture. Central Expt. Farm Bul. 82, 1915. . Results are 
given showing the value of the dormant spray in apple scab control. Other results serve to com- 
pare lime sulphur and Bordeaux for apple scab and these two fungicides for their russetting effect. 
Further experiments indicate that sugar added to Bordeaux will not prevent russetting. 

Macouwn, W. T., The Apple in Canada. Central Expt. Farm Bul. 86, 1916. There are here 
discussed various kinds of frost injury including root killing, bark splitting, trunk splitting, sun- 
cald, trunk or body injury, crotch injury, killing back, black-heart, discoloration of sapwood, 
killing of dormant buds and killing of swollen buds. There are also remarks on frost injury to 
flowers and fruit, dropping of apple leaves, russetting of fruit and water core. - 

McCreapy, S. B., Injurious Fungus Diseases of the year 1907. Ont. Agr. College and Expt. 
Farm, Ann. Rept. 33: 48-49, 1907. Crown gall, pear leaf scald, Alternaria blight of ginseng, blight- 
ing of oats. Causal organism noted, remedies suggested. R. E. Stone. 

McCreapy, S. B., Plant Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 34: 41, 
1908. A few common plant diseases listed. .R E. Stone. 

McCreapy, S. B., Plant Diseases. Ont. Agr. College and Expt. Farm, Ann. Rept. 35: 40- 
41, 1909. Some common plant diseases listed. Report of work by A. Eastham on black rot 
canker (Sphaeropsis malorum). R. E. Stone. 

McCussin, W. A., The St. Catharines Field Laboratory of Plant Pathology. Agr. Gaz. of 
Canada, Vol. 1, No. 8: 612, 1914. - 
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McCussin, W. A., Report of the St. Catharines Field Laboratory. Central Expt. Farm Rept- 
1914: 845-849. Notes on general conditions in‘1913 are given, with observations on fruit diseases 
occurring in the Niagara Peninsula. 


McCussin, W. A., Fruit Tree Diseases of Southern Ontario. Central Expt. Farm Bul. 24, 
(Second Series), 1915. The ordinary diseases of tree fruits are discussed and methods for control 
are given. 


McCussin, W. A., The Wilting of Tomatoes and Potatoes. Agr. Gaz. of Canada, Vol. 2+ 
No. 9: 831, 1915. Wilt due to rotting of roots in waterlogged soil. 


McCussin, W. A., Report of the St. Catharines Field Laboratory. Central Expt. Farm Rept. 
1915: 966-988 (7 pl.). Notes on various diseases; irregular apples; blighting of cherry shoots; 
Fomes applanatus on cherry trunks ; winter injury on cherry trunks; dropping of currant. canes; 
the currant Polyporus (Pyropolyporus ribis Schum.) Murrill, chlorosisof 3rapes; Gloesporium on 
oak leaves; oleander leaf spot: Borytis rot of onions in storage; brown rot (apothocial stage 
notes on occurrence of; injury from cannery refuse; peach canker germination ofpeach pits from 
yellow trees; winter injury to peach buds; pear blight epidemic; sunburn on pear foliage; sunscald 
of Omaha plums; raspberfy cane blight; Botrytis rot of strawberries; mosaic disease of tomatoes; 
spotted tomatoes. 


McCussin, W. A., The White Pine Blister Rust in Canada. Quebec Soc. for the Prot. of 
Plants, Ann. Rept. 8: 64, 1916. Address given to the Society covering nature and dangerous 
features of the disease in a popular way. 


McCussin, W. A., Report of the St. Catharines Field Laboratory. Central Expt. Farm Rept. 
1916: 1134-1144. Squirrel scars on maple limbs; defoliation of sycamore; cherry fruit spot due to 
frost; cherries injured by wet soil; winter killing of strawberry roots; strawberry mildew; a ripe 
rot of pears and peaches due to Rhizopus nigricans; heart rot of peach trees; purple spotting of 
raspberry canes (Sphaerella rubina); mosaic disease of tomato; a survey gives 40% of field 
ected with 3.43% of plants diseased; conditions found indicate lowering of yield and seed bed 
infection. ' 


McCussin, W. A., Peach Canker. Central Expt. Farm Bul. 37 (Second Series), 1918. The 
cause of the disease is attributed to the fungus Valsa leucostoma (Pers.) Fr. which enters by way of 
dead twigs, pruning wounds, and other dead tissue, and invades the surrounding live tissue particu- 
larly in winter. Injury from frost is also thought to play a part in the extension of the canker, 
and the part played by Sclerotinia cinerea in canker production is discussed. Control measures 
recommended involve pruning methods for the most part. 

_ McCussin, W. A., Tomato Diseases. Central Expt. Farm Bul. 35 (Second Series), 1918. 
Diseases common on tomatoes in Southern Ontario are described and control methods given. A 
key based on readily recognized features is supplied. 

McCussi, W. A., The White Pine Blister Rust situation. Agr. Gaz. of Canada, Vol. 5, No. 4: 
339, 1918. Report of the general results of work in Canada in 1917. 

McGnm1, Geo. B., Diseases of Agricultural Plants. Nova Scotia Fruit Growers’ Association 
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